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Abstract 
The main aim of the study is to investigate the flows of information and the impact and 
added value of Information and Communication Technologies (ICTs) on the integration of 
information flows. This concept is related to the optimal design of organisational (and 
other) systems that allow the right decision to be made by the right person at the right time 
in an appropriate location. Clearly, information that is often distributed needs to come 
together in an efficient way to allow the best use of resources to maximize the information 
value. 
The virtual organisation (VO) is a new style of working that allows completion of tasks 
across time and location. The use of ICTs is viewed as a facilitator of these tasks and their 
application provides good examples to extend their use. The most common types of VOs 
are home offices, teleworking centres, mobile offices and `hotelling'. Teleworkers still face 
several problems, such as managing their work, lack of appropriate communications to 
complete their work efficiently, and isolation. This study applied an information-driven 
approach to investigate the current problems in the teleworking environment, and 
solutions are proposed to improve the flow of information in the VOs. 
The data required were collected by questionnaire survey, semi-structured interviews, and 
document analysis. Members of the Telework Association (TCA) in the UK were invited to 
take part in this survey, and 153 out of 800 respondents came from this source. 
From subsequent analysis of the data collected, there is indeed an issue with the use and 
integration of information flows in VOs. An in depth study of six individual cases revealed 
a lack of information sharing, poor understanding of information needs, and low rates of 
access to online information. Soft solutions can be achieved through understanding 
information needs, developing information policy, and training. Hard solutions can be 
achieved through using online information, using workflow software, upgrading the speed 
of Internet connection, using information sharing systems, and arranging more open access 
to information. 
Some indicators of future research can be mentioned, particularly in conducting the second 
generation of information audit in teleworking practice, to study knowledge management 
(KM) practices in teleworking, to develop information policies to enhance teleworking 
practices, to focus on the information needs of teleworkers, to evaluate the impact of 
software applications (such as workflow software), to implement information sharing 
systems, and to study the impact of training on information retrieval and use. 
Key Words: Information Flow, Information Mapping, ICTs, Virtual Organisation, 
Teleworking, Information Audit Model 
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Definition of Key Terms 
1. Information and Communication Technologies (ICTs): are the technologies, 
which process information through its lifecycle stages (create, store, and retrieve). In 
this research, ICTs were divided into three parts; Electronic Office Systems; 
Electronic Communication Systems; and Office Management Systems. 
2. Information Audit: the Association for Information Management in the UK 
developed the following definition. IA is "A rystematic evaluation of information use, 
resources, and flows, with a verification by reference to both people and existing documents, in order 
to establish the extent to which they are contributing to an organisation's objectives" (Orna, 1999, 
p 69). 
3. Information Flow: Henczel stated that "information flow is the movement of information 
partments and indiiidmals within an oranisation, or between organisations and their between de 
external environment" (Flenczel, 2001 a, p 259). 
4. Information Mapping: It displays the flow of information from sources to the 
destinations. This flow comprises the information resources, significance of 
information resources, and the frequency of access to information resources. Also, it 
shows the relationship between entities and the sequence of flow itself. Some kind of 
visualisation techniques can be used to support this display. 
5. Integration of Information Flow: This term is concerned with the timely 
integration between receiving (sending) information from/to a trusted source 
(recipient) through the appropriate channels. 
6. Teleworking: The operational definition of this term refers to any work undertaken 
outside the 'traditionar office location; it could be home or client site or designated 
telework centre, or while travelling between sites. However, both teleworking and 
telecommuting are used interchangeably in this research. 
7. Virtual Organisation (Office): This term is defined in this study as the connection 
of teleworkers to Information and Communication Technologies (ICTs) across 
locations and time. Virtual Organisation is used as synonymous word of teleworking. 
Wherever one of them mentioned, they have the same meaning. 
xv 
Chapter One 
Introduction 
1.1 Background 
This study investigates the information flow in virtual organisations (VOs). A measure of 
organisational performance relates to the measurement of flow and information flow is 
related to the optimal design of organisational (and other) systems that allow the right 
decision to be made by the right person at the right time in an appropriate location. 
Clearly, information that is often distributed needs to come together in an efficient way 
to allow the best use of resources. Much has been made of the paperless office in the 
literature. 'Me VO is an extension of this idea using state of the art Information and 
Communication Technologies JCTs). De Meyer and Loh (2004) stated that: "ivitb the 
rapid detelopment of ICT the greatest challenge to polig makers today is whether it will have a 
fundamental and structured impact on the way economies function and its sustainahiliýy on people's 
standard of At4ig". Also, Perez, Sanchez and De Luis Camicer (2003) stated that 
teleworking as an integration of ICTs with human resource management reflects a new 
paradigm of working in the new economy. Moreover, the role of technology nowadays 
extends to provide more flexibility in completing tasks in the teleworking environment 
and the use of ICTs to facilitate the exchange of information to/from teleworkers. On 
this subject, Lamond (2000, p 108) added that: "the manqger needs to monitor the interactions 
closely, with a tiev to ensuring that teleworkers get not too much or too little, hut smfident information 
and interaction " 
However, this new style of working enables workers to complete their tasks outside their 
physical locations, for example, at home, in a telecentre, while travelling, in a hotel, or at 
a client's site. Connectivity is an essential component of these technologies which can be 
thought of as bringing together information channels that contribute to decision making. 
The organisation should be actively in connection with other people (customers, 
suppliers, teleworkers, etc. ) if its ability to communicate is to be efficient. 
Communication refers to methods of sending and receiving information as well as what 
kind of information is being sent and received, and whether the information flows 
efficiently. Studying information flow is considered an important factor in enhancing the 
improvement of processes. Nowadays, the World Wide Web (www) is an important tool 
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involved in this process and the Internet, as opposed to other forms of technology, may 
have lots to offer in the designing process. According to the U. S. Department of 
Commerce (1998), 15 million people logged onto the Internet worldwide in its first four 
years of being available to the public. It took 38 years for radio and 13 years for television 
to achieve this level of acceptance; furthermore, one billion people worldwide may be 
online by the year 2005. This new method of communication is likely to be the main 
method of sending and receiving information. 
Organisations are moving fast because they operate under totally different principles and 
work rules in the digital economy (Lee, 2001). Today, the business environment has seen 
many changes in customer demand. In addition to this change, there are technological 
changes. Decision makers and takers have their own responsibility to balance both 
customer demand and technological change. So, the right information should be 
presented to the right person through appropriate channels at the right time, and then 
the quality of services will be maintained. 
This research study investigates the flow of information using members of the UK 
Telework Association (TCA) as a resource to present a clear description of information 
flow in their offices; it also provides some solutions for improving information flow. 
1.2 The Concept of Information Flow (IF) 
According to information theory, information consists of data that have been processed. 
Information should flow from its source to the recipient and through its life cycle of 
creation, searching and utilisation, according to the targets of performance and standards. 
In factý '! face-tofiace interaction within The workplace is central to information flow" (Pentland, 
2004). However, the advancement of ICTs allows workers to complete their tasks in 
external locations. 'Me most specific deffi-tition of information flow in the study belongs 
Henczel. Her definition of IF states that: "information flow is the movement of information 
between de partments and inditiduals within an organisation, or between organisations and their external 
environment" (Henczel, 2001 a, p 259). The Workflow Management Coalition presented the 
following definition of workflow management: 
2 
"The automation of business process, in whole or part during which document, information or tasks are 
passed from one participant to another for action, according to a set of procedural rule.? ' (Bocij et al., 
2003, p 244; Lawrence, 1997, p 385). 
So, information flow is anchored as a part of the workflow. Information has many 
aspects such as internal and external information, formal and informal information, use 
in and for high levels (or mid and low levels) of management, and structured and 
unstructured information (or systems). Also, its flow could be through organisational 
levels such as internal and external, horizontal and vertical, top-down and bottom-up 
flows. Integration of information flow means getting the right information from/to the 
right source (recipient) at the right time through the right channel. These four elements 
of integration of information flow are presented above to reflect the meaning of flow 
integration. The relationship between each job description and information need reflects 
the relationship between designing the information systems and their ability to satisfy the 
employees' needs for information. Therefore, information should flow in an integrated 
way to satisfy the needs of workers and to let them work and complete their tasks in an 
efficient way. On the subject of behaviour, the Chartered Institute of Bankers (1988, p 
130) added that: 
Information should be communicated to the managers who need to use it to control action. The structure 
of information flow - i. e. how information is transmitted, from where and to whom- is an important 
consideration in management information systems': 
What is the relationship between information flow and networking? It can be deduced 
that information is sent through networks (whether electronic or otherwise), seeking to 
achieve an organisation's goals, such as customer satisfaction, systematic organisation, 
organisational learning and cost saving. Consequently, the information flow concept 
mimics the way people communicate, with sender and receiver being transformed into 
the customer and the performer(s) in an organisation. More clearly, the connection of 
materials goes through a series of transactions using powerful computer programs. Each 
communication network has two directions: up-down (or down-up) and left-right (or 
right-left). So, information flows through these levels and directions. 
3 
1.3 The Concept of the Virtual Organisation: The `virtual organisation' is a 
development of the traditional organisation. No one can deny that the new style of 
organisation is more flexible than those in the past. It means that some workers can 
complete their tasks outside of their physical offices; they can complete these tasks across 
locations and also across time. All of these developments are based on a virtual approach 
to working and the use of advanced ICTs. 
Concerning the historical toots of the virtual organisation, Baruch (2000) stated that this 
style of working is not a new phenomenon: large numbers of people worked at home in 
the pre-industrial era. Also, Baruch and Yuen (2000) produced a literature concerning 
the teleworking term, they found that during the 1950s, the combination of 
telecommunications and computing technology enabled work to be relocated away from 
the traditional location. In fact, the practical toots began to emerge at the beginning of 
the 1990s and the virtual organisation has become almost synonymous with companies 
trading via the Web. In 2000, Furnham provided a forecasting to the work in 2020, the 
study stated that "Changes in the workforce, the hours of work, but more particularly, fecbnoliog, 
y have more choice, fiexibiliý, and certain benefits than means thatfortunale workers of the future ma 
Y' (Furnham, 2000). However, This approach to doing work is considered to those of toda 
be a new style that enhances the flexibility of completing tasks. 
No one can deny that automation refers to the electronic completion of the tasks that 
were previously done manually. This definition does not equate to the work performed 
by the employees as becoming totally redundant, but rather refers to the development 
and conversion of their tasks from a manual form to an automated form, thus resulting 
in an overall reduction of tasks. However, the main intended beneficiary of automation is 
the end user, as the end user needs the right information at the right place in order to 
perform the task efficiently. This means that some tasks can be done via a connection 
with Internet networks to access the source of customer demands. The World Wide Web 
(WWW) has become the information source commonly used by those who work in the 
virtual office (Lanier, 1998). Furthermore, most users can be connected via the Internet 
network to satisfy the customers' demands. The Internet is a public phenomenon. As 
one telecommuter said, for example, "I live on the web" (McInerney, 1999, p 149). The 
development of Internet technology is considered a major milestone in the widespread 
adaptation of the virtual organisation. 
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Henczel (2005) stated that "In order to establish what products and seruices are required, we must 
know not only what information products and services our clients need to do their jobs, but also what they 
do with the information we provide to them and how that contributes to organisational success". 
However, this study aims to investigate the flow of information between teleworkers and 
others (for example, the company centre, customers, suppliers, competitors and 
information sources). This `virtual organisation' is mainly based in an electronic 
environment, for example, e-commerce, e-bank, e-government, e-health, e-conference 
and e-business. This can be seen diagrammatically in Figure 1.1 below: 
Company Centre, 
Teleworking Supplier, 
(working across Competitor, 
location and time) Customer and 
Information Sources 
Figure (1.1) Interactions in the virtual style 
As seen above, there is an interaction between teleworkers and others throughout the 
communication channels. In fact, many organisations are currently forced to collaborate 
with others in renewing their products and processes to stay competitive, to enter new or 
to retain their current markets, or to get easy access to new knowledge (Wognum and 
Faber, 2002). 
Basically, each company has two kinds of customers: internal (its employees) and 
external. Knowledge should be available for both of them. This availability of knowledge 
can be achieved from learning from experience, learning from others and from tools for 
transferring knowledge (Skyrme and Amidom, 2002). Moreover, organisational 
knowledge leads to organisational learning. Therefore, capturing information flows can 
lead to improvements in organisational learning. 
Today, companies are making huge efforts to establish ICT infrastructures. The point 
here is to establish this infrastructure while maintaining high standards. For example, 
e-mail, teleconferencing, videoconferencing (VC) and the ability to reach people via 
cellular phones and two-way pagers help employers keep in touch with teleworkers from 
all locations (Cooke, 2002, p 48). These standards are actually helping to cut costs, one 
method being optimising workflow processes and their consistent information flow. So, 
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this study seeks to investigate ICTs that are related to infor aüon flow in the virtual 
organisation by relying on the perception of the teleworkers themselves. 
1.4 Previous Studies: The survey findings from the literature review and the 
discussions carried out during the exploratory study did not cover a wide range of issues 
relating to the information flow in VOs. However, in general, the most important areas 
of these studies are the following: 
Studies concerning Virtual Organisations: The study most relevant to this research is 
organisational culture, and managing support 
offered by their organisation was insufficient. 
This new style of working has an environmental impact. Regarding the impact of 
teleworking, Hopkinson and James (2001) studied the impact of PTION 2000(1) in the 
BT company. They found that both conferencing and commuting saved travelling a 
(1) BT OPTION 2000 is the teleworking programme launched by BT in the UK in 1993. It deals with 
promoting the homeworking approach. 
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considerable amount of miles which means a decrease in the impact on the environment. 
Also, Hopkinson, James and Maruyama (2002a) reported a further stage of this study, 
which summarises an on-line survey of staff registered with Workabout (previously 
OPTION 2000). 5,128 respondents were asked to complete a questionnaire from which 
1874 responses were received. The majority felt that they had a better quality of life 
because of teleworking than if they commuted to an office. The study also revealed that 
BT teleworking, not only creates private benefits, but also public ones in the form of 
greater involvement in community and voluntary activities, and perhaps also greater use 
of local services. Choo, Mokhtarian and Salomon (2005) examined the impact of 
telecommuting on passenger vehicle miles travelled (VMT) through a multivariate time 
series analysis of aggregate nationwide data spanning 1966 to 1999 for all variables except 
telecommuting, and spanning 1988-1998 for telecommuting. The proposed models 
suggested that telecommuting reduces VMT with 94% confidence. Also, the results 
suggest a reduction in annual VMT in the order of 0.8% or less. Thus, telecommuting 
appears to be far more cost-effective in terms of public sector expenditure. 
On the subject of Telework Research, teleworking studies, as well as others, face 
fluctuating changes in their development. As mentioned before, the practical start of 
teleworking occurred in the 1990s. Wright (1990) stated that, for behavioural researchers, 
the use of computers to complete work at home would increase during the 1990s. This 
result was estimated considering from seven small groups of behavioural researchers, 
totalling less than 200 respondents spread across the USA, the UK and the Netherlands. 
In 1997, Luukinen stated that the major issues in the agenda for telework research from 
the Finnish perspective were: management and economics of telework, social and 
psychological aspects of telework, technological environment for telework, future 
planning, and the employment effects of telework. 
Another study investigated the slow adoption of teleworking in Japan (Higa and 
Wijayanayake, 1998). The results from 1134 respondents indicated that there were some 
differences in the adoption pattern of telework types in Japan (e. g. the satellite office, 
telecommuting and mobile workers). The study found that although certain social and 
cultural barriers existed, workers were ready to do telework. It implies that Japanese 
workers (particularly the younger generation) prefer to opt for a better quality of life than 
previously. 
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The last five years have seen dramatic changes in enhancing teleworking programmes. 
Bailey and Kurland (2002) said that the field of telework studies range from 
transportation and urban planning through to ethics, law, sociology and organisational 
studies. They suggested three steps for future research which may provide richer insights: 
considering the impacts on group and organisational levels to understand who is affected 
by telework, reconsidering why people telework, and emphasizing theory-building and 
links to existing organisational theories. 
Studies concerning Information Flow: Ile field of information flow is covered in 
some of the previous studies but it seems it is rate for them to involve the VO 
environment. However, Optura (2004) confirmed that there are organisational and 
structural barriers that hinder the flow of information because employees, suppliers, 
customers and partners need to collaborate and information needs to flow across 
disparate systems. Theobald (1996) confirmed this by describing the current information 
systems that are based on controlling access to information and knowledge flows. This 
reflects the need for everybody to find the knowledge that they want at the time they 
need it in a medium which they find attractive and at a level they can comprehend. To 
initiate this change, four areas need to be taken into account: communication skills, 
collaboration, commitment and will. 
Broady-Preston and Hayward (2001) also found in their study that: (1) information 
gathering and analysis activities are viewed increasingly as an element of all managers' 
work within retail banking; (2) one of the original objectives of their study was to 
ascertain the information flow between business units and the corporate centre; (3) 86% 
of managers believed that a bottom-up input existed in their organisations, with such a 
process being largely participative; (4) managers were eager to emphasize a strong 
bottom-up informational input in which direction clearly came from the top; (5) if the 
information they required was dispersed throughout the company, the solution was 
believed to be the development of a corporate intranet. 
Regarding the differences in teleworking environments, there are two recent studies that 
are relevant. First, Nortje (2003) tried to investigate the differences in the information 
environment between teleworkers and knowledge workers in South Africa. The results 
show that the information environment of the teleworker was somewhat similar to that 
of the knowledge worker. Secondly, Perez et aL (2005) analysed the differences between 
teleworking adopters and non-adopters regarding the use and impact of ICTs in a sample 
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of 479 small and medium-sized Spanish companies. The findings of the interviews 
indicated that teleworking companies have adopted more equipment (per company and 
per employee), and the differences are statistically significant for all types of information 
equipment except personal computers. Firm size is not an explanatory variable for the 
equipment used in the adopter companies. 
More specifically, information flows in virtual organisations are not covered sufficiently 
by the literature. According to Strader, Lin and Shaw (1998), the framework of the 
information infrastructure for the management of virtual organisation provides a flow of 
information between the virtual organisation and others. Bakkeren, K6the and Schulz 
(1997) found that one of the key problems of the virtual enterprise is the sharing of 
information among the different companies. They tried to indicate the reasons behind 
this by stating that this problem includes the need for the neutral specification of 
information, the distribution of information, the control of information flow, and the 
security of information. Hanhike and Gareis (2004) stated that according to the results of 
the FAMILIES project: the reasonsgivenfor thepoor eo ance of e anent teleworkers refer to 
.p 
rf rm p rm 
the lack of social and infomal interaction with colleagues, wbicb resulted in a loss of motivation and 
insuffident access to intra-company informationflows. 
On the subject of communication channels, advanced ICTs enable employees to 
complete their tasks abroad. This means sacrificing full or partial face-to-face contact. 
The question revealed here is: Are the ICTs used sufficient to enable teleworkers to 
communicate with their contacts (e. g. customers, companies and/or suppliers)? 
According to Greenspan (2002), the factor that makes employers resistant to a 
telecommuting workforce is the inability to hold spontaneous meetings and the 
traditional notion that employees must be on site to serve customers and perform other 
important tasks. Moreover, Dr. Mark Hale stated that: "the fundamental challen e toda S -y 
is 
whenjou move assetsfrom one place to another, you lose all the information and bujinessprocesses that 
go with them" (Serva, 2004). 
Furthermore, ITAA surveyed 1,000 individuals in April 2002. The results indicated that 
employee concerns are more minimal: only 20% of respondents feared that they would 
not have enough contact with their fellow workers. However, 60% of those with this 
concern said they would be more likely to telecommute if, through technology, they 
could have immediate face-to-face contact. The researchers also found that 54% of U. S. 
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employees thought that telecommuting would improve the quality of their lives 
(Greenspan, 2002). 
Others, like Daft and Lengel (1986) also argued that the channel capacity decreases from 
face-to-face to telephone to computer-based systems and memos. That is, the medium 
becomes less rich, which reflects the need for face-to-face meetings. The belief that 
face-to-face interaction is more powerful than mediated interaction continues to exist in 
popular writing on virtual organisations. Others found that this kind of contact could be 
improved by using special ICTs. See Sengupta and Zhao's study (1998) entitled: 
ýproving the Communicational Effectiveness of Virtual OrganvZahons througb Workj7ow 
Automation". This work explores the communicational effectiveness of virtual teams. An 
analysis of the email messages between team members shows that the team adopted a 
"hub-and-spoke" communication pattern. The findings underpin a proposed set for a 
workflow-based solution to improve the functioning of the team. 
One vital role of ICTs is to connect teleworkers with others (company centre, customers, 
suppliers, etc. ). To achieve integrated contact, information should flow according to the 
goal of the organisation and according the teleworker's need for information. Previous 
studies of ICTs are mainly concerned with the following issues: 
1. A study carried out by Palmer and Speier (1997) found out that the use of old 
technologies is significantly higher than the use of modem technologies such as 
e-mail or the Internet. Perhaps this reflects the importance for virtual teams to use 
tested technologies because the connections are so critical. 
2. Gardner, Lepak and Bartol (2003) stated that investment in IT has a significant 
impact on human resources (HR). They found that IT enables HR professionals to 
access and disseminate information more efficiently while it also influences what is 
expected of them. 
3. Gupta, Karimi and Somers (2000) found that the backgrounds, employment, 
residential and occupational characteristics of telecommuters constitute the main 
patterns of usage of computer and communication technologies. This result was 
based on a sample of 375 responses. It was intended that these factors would help 
in the selection of ICT tools. 
4. Sawin, Calcatera and Olka (2003) in their research found that battery use and 
communications setup were two of the most frequently cited frustrations. 
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5. Harris Miller, president of the ITAA, confirmed the vital role of a combination of 
broadband and e-work functioning together (Greenspan, 2002). 
6. The development and diffusion of ICTs has had a great impact on the organisation 
of business and employment relations, even creating completely new kinds of work 
arrangements, such as virtual cooperation and teleworking (Euractiv, 2002). 
Finally, few studies exist that are related to the impact of ICTs on information flow in 
the virtual organisation. Some studies attempt to investigate individual aspects and others 
try to investigate the organisational side of the question. Some issues are clarified below 
through a literature segmentation. 
Appearances of Problems: According to the previous review, some teleworking 
problems were investigated, such as the impact of teleworking on the environment, the 
advantages and disadvantages of teleworking, and the interest in applying teleworking 
programs. 
Research Approaches: Many approaches were used in the previous studies; 
environmental, managerial, technical and social approaches were commonly used. In 
contrast to this, the information-driven approach was rarely used. 
Research Location: Concerning the area of research, most research studies refer to the 
USA and Europe; there are few studies which consider the rest of the world in any 
depth. 
Research Types: There are two types of research: theoretical and empirical research. In 
theoretical articles, most researchers adapt their research according to the country itself 
or, in some few cases, the researcher adapts for special cases, such as kinds of teleworker 
like the disabled, or for business companies. The vast majority of applied studies are 
concerned with special cases. This means that there are many limitations, including: 
" The population frame is not clear, and it is difficult to get it. Fulton (2002) stated that 
"the site of the population involved in working from home is df cult to estimate". 
" Permission to examine the known cases is difficult to obtain. 
" Studying the known cases, which agree to take part in the research, will need a lot of 
financial resources and time. 
" Getting special business cases may be easy by joining a contract for that project. 
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Teleworking Case Studies: There are three sources of teleworking cases, as indicated 
below: 
" Employer cases: Home Council, BT, Microsoft, BEA, British Gas, Nortel 
Networks, RNIB, John Laing Property QLP), Asda, Bailey Postner, British Airways, 
British Gas, Business Space, Coca Cola/Schweppes, Davis & Co. Solicitors, Drake 
Beam Morin, Glaxo SmithKline, Glenigan (business info), ICI, Jupiter Tyndall 
Merlin, Lily Industries, Manchester TEC, Open University, Rank Xerox, Royal Mail, 
University of Wolverhampton, and WWF Regional organisers. 
" Telecentres of teleworking: There are around 120 telecentres in the UK. 
" Teleworking Association: TCA association in the UK. American Management 
Association offers many studies with its 1631 members. Some of these studies are 
concerned with staffing, telecommuting and/or workplace monitoring. The 
International Telework Association & Council (ITAC) has carried out many studies, 
projects and reports. The Travel Industry Association of America also been 
concerned with a few studies on teleworking issues. Examples of related studies in 
such associations are: 
i. The survey of the American Management Association (AMA) - Telework 
Practices (Fulton, 2002). 
ü. A1-Adhaileh studied the perception of TCA members concerning the 
problems of teleworking, such as social isolation, managing teleworkers and 
developing technical skills (Al-Adhaileh, 2000). 
It was not possible to identify UK involved in teleworkers because there were no clear 
cut statistics on teleworking and it was difficult to find out from organisations whether or 
not they were employing teleworkers. As a result the Telework Association (TCA) were 
chosen as a population to study. The TCA were chosen because they allowed to access 
their membership data plus it had a broad membership. 
1.5 The Research Problem: The success of each organisation is dependent on the 
management of its information. The VO, as it is currently structured, does not often 
make the best use of information resources, so supporting its functionality based on 
advanced ICTs is becoming increasingly important. That is not to say that there are no 
issues, for example, social isolation and difficulty in managing teleworkers, in introducing 
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ICTs (Al-Adhailch, 2000). 'Mere are also serious barriers to information access 
(McInerney, 1999); the technological environment for telework (Luukinen, 1997); and the 
sharing of information throughout the virtual enterprise (Bakkeren, K6the and Schulz, 
1997). All of these have been reported as barriers to progress. These issues still affect the 
progress of VOs in the UK, as well as elsewhere, and they require innovative solutions. 
Some solutions can be adapted to solve part of the stated issues, one of which is 
improving the information itself. The information should be distributed from a valid 
source, through appropriate channels, to the designated recipient at the right time. 
lbcrefore, this research study is mainly concerned with investigating the information 
flow in VOs and studying the impact of ICTs on information flow. Hopefiffly, improving 
information flow will help VOs to survive against their competitors, and to remain viable 
and sustainable. The research issue is to make recommendations that can be adopted for 
improving the flow of information through teleworker offices in the UK. From this, the 
two main questions that drive this research are: 
" "Is the flow of information in the teleworkers' offices integrated and 
interoperable? " 
" "What are the ICT tools that will effect an improvement of information flow in 
the TCA members' offices? " 
It is these questions that will be addressed throughout the remainder of this thesis. 
1.6 Aims and Objectives of the Study: This study investigates the information flow 
in virtual organisations. Four aims are presented below: 
Aim 1: To provide a broad overview of teleworking 
Aim 2: To demonstrate the teleworkers' opinions on the information flow in their 
organisations. 
Aim 3: To investigate the impact of ICT on the information flow in the virtual 
organisations. 
Aim 4: To map the flow of information in virtual organisations. 
To achieve these aims, seven objectives were derived: 
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1. To inform the study by performing a critical literature review (Aims2,3 and 4). 
2. To analyse the related documents (statistics) of worldwide teleworking, particularly in 
the UK (Aim 1). 
3. To analyse the teleworker profiles collected via the questionnaire survey (Aim 1). 
4. To identify current systems of information flow in the virtual organisations (Aim 2). 
5. To identify current ICT systems in the virtual organisations (Aim 3) 
6. To apply the Information Audit Model (IA) in auditing information flow (Aims 
2,3 and 4). 
7. To apply the visualisation techniques (Information Flow Diagrams, Flowcharts, 
and Use Case Modelling) in mapping the flow of information in the virtual 
organisations (Aim 4). 
1.7 Research Questions: The aims and objectives of the research can be translated 
into a set of pertinent research questions. 
1. Is there any lack of teleworking statistics? 
2. Are the teleworkers satisfied with the information flow at their virtual 
organisations? And are they satisfied with the usage of ICTs? 
3. Is there an integrated information flow in the virtual organisations? 
4. Is there a relationship between the ICTs used and the integration of information 
flow? 
5. Are there any gaps, duplications, lacks, delays or bottlenecks in the flow of 
information in the virtual organisations? 
By investigating these research questions it will be possible to address the aims and 
objectives of the study. Table 1.1 shows the formulation of the research problem, 
aims, questions and the methods used to collect the required data. 
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1.8 The Plan of the Thesis: The structure of this thesis is based on a series of 
divisions and is divided into ten chapters. 
Chapter Two (Research Methods): This chapter discusses the research methods used 
for problem solving. It includes a selection of research methods, their approach, type and 
model. Moreover, a convenient model is selected to build a proposed model for 
justifying the solution. 
Chapter Three (The Information Flow): This chapter contains a literature review of 
information flow. It covers concepts of information, integration of information flow, 
auditing of information flow, mapping information flows, and the modelling of 
information flow by using visualisation techniques. 
Chapter Four (The Virtual Organisation and ICTs Applications): This presents a 
literature review concerning the virtual organisation (office). This chapter is divided into 
two parts: Part One is concerned with the concepts of the virtual organisation 
(teleworking and telecommuting), teleworking types, and the implementation of VOs. 
Part Two deals with presenting the ICT tools that are usually used in the VO. 
Chapter Five (Ireleworking Throughout the World): This chapter is divided into two 
parts. Part One covers teleworking around the world (principally in the USA, Europe, 
Asia and Australia). Part Two gives a clear view of teleworking in the United Kingdom. 
Chapter Six (Survey Management): This chapter presents the survey management of 
the data collection. It contains a description of the type and design of the questionnaire. 
Implementation details are also given. In addition, a description of different types of 
interview is included. The pre-test and pilot study of the questionnaire are presented and 
finally, the main survey procedures are illustrated. 
Chapter Seven (Analysis of the Survey Data): Part One presents findings from the 
questionnaire analysis that are of benefit to the field of information flow and VOs. They 
address some of the research questions. Part Two is concerned with presenting the 
findings from the first phase interview analysis that supports the role of the 
questionnaire. 
Chapter Eight (Auditing and Mapping of Information Flow): This chapter presents 
the proposed model which can be adopted in the case itself. It is concerned with using 
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the Information Audit Model to audit the information flow. Details of the information 
mapping exercise can also be found in this chapter. 
Chapter Nine (Discussion of Results): This chapter brings together the logical strands 
of argument developed throughout the thesis thus far. The development of the argument 
includes reference to the literature and other secondary evidence, primary data and their 
subsequent analysis and interpretation, and the various models developed throughout the 
thesis. 
Chapter Ten (Conclusions and Recommendations): This chapter provides the 
conclusions and recommendations that can be offered for decision makers and scholars 
in the field. 
Figure 1.2 shows a plan of the activities which were performed in order to achieve the 
aims and objectives of this study. 
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Chapter Two 
Research Methods 
2.0 Introduction: 
This chapter selects the research methods, including the philosophy, strategy, model, 
approach, type and tools, that are actually used for gathering data to solve the research 
problem. Ile selection of the research methods is the most important step in the 
problem-solving procedures, and the evaluation of the research normally relies on this 
selection itself in addition to the expected contribution of the research. This means that 
the selection of the research methods is considered to be one of the main criteria of the 
research evaluation. It is important, at this stage, to select the most convenient research 
methods that will be used in gathering data, data managemcnt, data analysis and in 
building the proposed model at the end. Ile kind of research method, research 
philosophy, research approaches, research strategies, time horizon, data collection 
methods and models of research methods arc clarified in this chapter. 
2.1 Kinds of Research Methods 
There are three kinds of research method: quantitative, qualitative and mixed methods. 
Quantitative research is: "an expiricaIrritarrb in which Ar rrsearrbrrexplorrs trIalionibipwing 
numnic daa Sung is generally conjiderrd a form ý7f quanfitafive rrsearrb. Results can often be 
, gentrakted, 
ihougb Mir is not always Ibe care" (Color2do State University, 2004). Regarding 
quantitative data, Arsham (2002) stated that quantitative data arc always numeric and 
indic2tc either how much or how many. 11cy arc concerned with quantity rather than 
words. SO, SPCCiII St2tiStiC21 tools are 2CtU2Hy used to an, 2]ysc this kind of data. 
Qualitativc research is dcfincd as: "qua&afive rrsearrb is apmeez of mquig Ihat draws data 
from the conlex-I in which eirds ocrur, in attempt Io desoibr these ocrunrnees, as a means of delermining 
the procerr in whieb ereflis arr embedded and lbe perrepectiver of fhose parlidpaling in the etrnis, ujing 
indwetion to derix Porjible explanationr based on obremed phenomend' (Gorrnan and Clayton, 
1997, p 23). 
According to Spcncer r/ aL (2003) "qualitalim rrrearch aimr loprotide an in-deplb underrfanding 
ofpeople ý experience, perspectimr and kislorier in the conlext of lbeirpersonal ein-umsiances orfellinf. 
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Concerning the form of qualitative data, these arc usually in the form of words rather 
than numbers. In qualitative research, collecting data is not a process separate from 
analaysing data, which means that qualitative research discovers the situation (Morse and 
Richards, 2002, p 1). Furthermore, according to Mason (2002, pp 7-8) qualitative 
research should be: (1) systematically and rigorously conducted, (2) accountable for its 
quality and its claims, (3) involve critical sclf-scrutiny by the researcher, or active 
rcflcxivity, (4) produce explanations or arguments, rather than claiming to offer mcrc 
descriptions, and (5) produce explanations or arguments which arc generalisable in some 
way, or have some wider resonance. 
Mixed qualitativc and quantitative research uses a combination of methods from 
both approaches. Creswell (2003, p 19) described the mixed approach as using both 
open-end and closcd-cnded questions, and both quantitative and qualitative data and 
analysis. Also, Fielding and Schreier (2001) argued over a combination quantitative and 
qualitative research together. In this research, a combination of quantitative and 
qualitative methods was chosen in order to solve the research problem. In fact, a 
combination of both of research methods can achieve the target aims. 
2.2 Research Philosophy 
11cre are two kinds of research philosophy: positivism and phenomenology. In 
positivism research, the researcher plays the role of an objective analyst, making 
independent interpretations about those data that have been collected in an apparently 
valuc-frcc nuancr (Saunders, Lewis and Thornhill, 2000, p 85). Also, the researcher is 
not part of the research itself, he/she presents the results without any intervention. 
Phenomenology, however, is a school of philosophy whose primary aim is to study the 
phenomena, or appearances, of human experience while attempting to suspend all 
consideration of their objective reality or subjective association (Grolier Encyclopedia, 
2003). In this philosophy, the researcher could be a part of the research itself. In fact, 
phcnomcnology took its present shape at the beginning of the 20th century with the 
writings of Edmund Husscrl (Grohcr Encyclopcdi2,2003; ConncctNct, 2003). 
Furthermore, this 20" century philosophical movement is dcdiC2tcd to describing the 
structures of experience as thcy prcscnt thcmsclvcs to consciousncss, without rccoursc to 
thcory, dcduction or assumptions from othcr disciplincs such as the natural scicnccs. 
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2.3 Research Approaches 
Each research should be directed through at least one approach. Thcrc arc two 
approaches of research. A deductive approach is a scientific approach, where the 
researcher is independent of the research. This method entails the development of a 
conceptual and theoretical structure prior to its testing through empirical obsen, ation 
(Gill and Johnson, 2002, p 34). A deductive approach works from the more general to 
the more specific, which is sometimes called a "top-down" approach (I'rochim, 2000). 
For analysing the relationship between two factors, a deductive approach is normallý 
used. Purely deductive learrung includes methods such as caching, building macro- 
operators, and e xplana tion -based learning (University of Michigan, 1994). The figure 
below demonstrates the deductive approach. 
i 
Mit 
z 
1"igurc (2.1) T ho: dcducuvc approach (Source: 1 rochim, 2UIºU) 
Inductive approach works the othcr way, Trochim (2000) dcscribcd it as: (1) moving 
from spccific obscrvations to broader gencralizations and thcorics, (2) a "bottorn-up" 
approach, and (3) the rcscarchcr begins with spccific obscrvations and mcasurcs, bcgins 
to detcct pattcrns and rcgularitics, formulatcs somc tcntati,. -c hypothcscs that can bc 
explorcd, and finally crids up dc,, -cl()ping somc gcncral conclusions or thcorics. 
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figure (2 . 
2) '1'hc inductive approach (Source: '1'rochim, 2000) 
Saunders, Lewis and Thornhill (2000) presented the following comparison between the 
inductive and deductive approaches of research: 
Deduction emphasises 
" scientific principles 
" moving from theory to data 
" the need to explain causal relationships 
hcm, een variables 
" the collection of quantitative dat. i 
" the application of controls to ensur( 
%. ilidity of data 
" the opcrationahsation of conccpt, t() 
ctisurc the clarity of definition 
"i highly structured approach 
" rescarchcr independence of what i, 
l, cing researched 
" the necessity to select samples of 
. ufficient size in order to generalize 
conclusions 
emphasises 
" gaming an understanding of the 
meanings human attach to events 
" :t close understanding of the research 
(()ntcxt 
" the collection of qualitative data 
"i more flcxiblc structure to permit 
(-hanges of research emphasis as the 
research progresses 
"i realisation that the researcher is part of 
the research process 
" Ic's coýnccrn with the nccd to gcncralisc 
Table (2-1) Charactcristics of inductivc and deductivc approachcs to rcscarch 
(Saunders, Lewis and Thornhill, 2000, p 91). 
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Combinations of inductive and/or deductive reasoning are present in most cognitive 
architectures that utilize a symbolic world model and arc described in the individual 
architecture document urith more specific capabilities such as planning and learning 
(University of Michigan, 1994). 11c main point here is not to be insistent on using both 
methods but to select the most appropriate approach for solving the problem 
2.4 Research Strategies 
Ilcre are two main strategies in research methods: Scientific and Intcrprctivist strategies. 
2.4.1 Scientific Strategies: Ilese include: laboratory experiments, field experiements, 
surveys, case studies, forecasting future research, grounded theory, and simulation 
(game/role pla)ing). 
i) Laboratory experiments: Experiment is a classical form of research that owes 
much to the natural sciences, although it features strongly in much social science 
research, particularly psychology. It uill involve t)TicaU)r the dcfu-ýition of a theoretical 
h)pothcsis; the selection of samples of individuals from knowrn populations; the 
introduction of planned change on one or more of the V2raiblcs; measurement on 2 
small number of the variables; and control of other vari2blcs (Saunders, LcWiS and 
71ornhill, 2000, p 93). L2bor2tory Expcrimcnts usc a snuU numbcr of variablcs th2t May 
bc invcsdg2tcd intcnsivcly b2scd on qu2ndtadvc tcchnigucs, thcn the rclationship 
bctwccn thcsc V2ri2blcs is dctcmiincd. ncsc cxpcrimcnts h2vc a vicw to nuking 
gcncr2hs2blc St2tcmcnts 2ppbc2ble to rc2l-hfc situations. So, therc arc limit2tions in the 
2ttcndant v2ri2blcs comparcd to the vari2blcs found in the rcal. world (G2Uicrs, 1992, p 
150). 
ii) Field cxpcrimcnts: This 2ppro2ch is also on the experimental side but has more 
extension into real He situations than the Iabor2tory str2tCgy. Coornbcs (2001, p 46) 
dcscribcd this method as "afield experiment ir u4jen Me vm# ir caryied out in the natuaral 
entimmmi rafhrr than in a conimlled laborartoty. 
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1) Survey: T'his strategy is a particular view of time. It is considered as a cross-scctional 
view and so deals with a cross-section of the past, present or future, depending on which 
view is needed. From an analytical view, quantitative techniques arc the techniques which 
most concern the environment and the data collection tools arc the questionnaire and 
interview. A positive point in this regard is their ability to measure many variables and 
their relationships which the experimental strategy does not allow (Gallicrs, 1992, p 150; 
Kraemer and Dutton, 1991, pp 3-58; GiU & Johnson, 2002, pp 96-122). Ibc researcher 
here must pay attention to being unbiased towards the respondents. T1c survey method 
is usually associated with the deductive approach; it is a popular and common strategy in 
business and management research (Saunders, Lcuis and Tbornhill, 2000, p 91). 
iv) Case studies: Case studics luvc bccn become one of the most common ways to 
carry out qualitative inquiry (Denzin and Lincoln, 2000, p 435). Concerning the 
gencralisation of the results, it is believed that case study is useful in studying human 
affairs because it is down-to-earth and attention holding but it is not a suitable basis for 
gencralisation (Stake, 2000, p 19). According to Gill and Johnson (2002, p 21), the C2SC 
study is mainly related to problem solving rather than the exploratory method. Coornbcs 
(2001) offered her own overview regarding the advantages and disadvantages of the case 
study. TIcsc are as follows: 
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Advantages Disadvantages 
"A case study can disprove or 9 Can be limited in scope 
qualify a general statement 0 Cannot be replicated, therefore 
" It often highlights new insights or not usually suitable as a basis for 
ideas generalization 
" Used as a pilot study it can 0 Case studies can lack control 
sometimes generate ideas and focus over important variables 
research 0 Tbc "history" studies may not be 
" Can shed in-depth information representative or typical 
" Often sbcds light on things that arc 0 Can be prone to bias 
unethical or impractical to study in 0 cases may be not be 
other Ways representative and so findings 
" \Vhcn used clinically over long cannot be generalized 
periods researchers arc enabled to * It is some times difficult for 
explore variables and relationships researchers to be objective since 
" Case studies arc often based on a close relationship with a 
qualitative and descriptive data, and respondent may develop 
arc therefore more likely to focus on 
rich, detailed, individual analysis 
Tabic (2.2) Advant2ges 2nd dis2dvant2gcs Of C2SC studics (Coombcs, 2001, p 44) 
It is clear from the 2bove comparison that the case study investigates one org2nis2tion or 
a group of org2nisations; each study invcsdg2tcs more variables and relationships than in 
the experimental and survey strategies (G2Uicrs, 1992, p 150). Ile design of the case 
study is logical in that it links the data to be collected and the conclusions to be dr2wn to 
the initial questions of 2 study. Yin (1994, pp 38-53) and Yin (1989, pp 46-59) C2tCgOriscd 
the use of the Case study into four types: singlc-cmbcddcd case design, multiple- 
cmbcddcdC2sc design, single-holistic case design, and muldplc-hohsdc case design. Tbc 
single C2SCstudy is an2ppropri2tc design under scvcr2l circumst2nccs. It can be related to 
studying just one case and this could 
be an individu2L group or a company. Holistic 
Means that the case study has a comprehensive, not a deep focus. Holistic strategy Uses 
not more than one unit of analysis. Consequently, the first type focuses on studying one 
case using a comprehensive approach (a single unit Of analysis). Thc second type of 
design is related to studying one case in depth (muldplc units of an2lysis). Ile third type 
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Advantages 
\ case studý can dipr,, \ c ,i 
IjLlallýv a general statement 
It often highlights new 
" cd as a pilot study it can 
, oinctimcs generate ideas and focu- 
r(-, carch 
* (.. in shcd in-dcpth information 
9( )ften shcds light on things that at( 
ý; ncthical ()r impractical to study in 
()thcr wavs 
hen used clinically over lonv 
pcriods researchers are enabled t,, 
cxpl()rc vanablcs and relationships 
( tsc studies arc often 
based on 
, i, 4. tlitatvvc and descriptive 
data, and 
arc therefore more likely to focus on 
rich, detailed, individual anak-sis 
Disadvantages 
0( in bc limitcd in copc 
0( innot be rcphcatcd, thcreforc 
n,, t usually sultablc as a basis for 
alization ,, (-tlcr, 
" .,. c studics can 
lack control 
,% cr important variablcs 
"1 lic "history" %tudics may not he 
IL I)rescntatl% c or typical 
"t in be prone toi bias 
" . ucs may 
he flat he 
rý-ypresentattv'c and findings 
r. innot be generalized 
IT is somc timcs diffiCUlt fo)r 
ic, carchcrs to bc )I)Iccti%, c since 
a Cl()-, C rclationship with .1 
i-c-sponcictit maý . 
Ic%-cl()p 
Table (2.2) Advantagcs and dis. idvantagcs of casc studics (Coombcs, 2001,1) 44) 
It is clear frmn the al)()%-c cotiip-. iri%.. (),, that the cýjse stu& investigates mic ()ryanisafion ()I- 
a group ()f ()rganisations; each studý investigate-, more variablc% and rclationships 111all III 
the experimental and survo- stratcgics (Gallicrs, 1992,1) 150). The 
design (4 the casc 
study is 1()gical in that it link-. the data to be ct)llcctcd mid the conclusion, t(ý he draxii 1() 
the initial questions ()f a study. )'in (1994, Ill) 18 . 
51) and Yin (1989. pl) 40 59) C; ktCgorisCd 
The LISC Of the case study into four types: single embedded case design, multiple 
embedded c. i%c design, %ingic h, )h,, tIc case design, and Inultipic 
ll()Il, tlc Case do.. "Ign. The 
single case study is an appropriate design Under -ýcvcral circuni,, tanccs. It can 
be related to 
%tULI%-ing just ()nc case and this could be ail individual, group ()r a companv. 
I 1()Ii-, tic 
tricans that the case study has a conlprchcn-, i%-c, nw a deep focti,. I 1,, 
Iitic stratcp uscs 
, lot more than ()nc unit ()f analysi%. (. t)nscqucntly, the firt tý'I)C t. ()CLISCS Ml sttldý'Illg 011C 
casc using a cmnprclicrisivc approach (3 Single Unit Of afl. klý'SIS). The 1CCOIld tý'I)C Of 
dcsign is related it) %tudying ()nc case in depth (Multiple Units ()f analysis). The third type 
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of dcsign is concemcd uith stud)ing muldplc-cases comprchcnsivcly (a singlc unit of 
arnlysis) while the fourth type is related to studying muld-cascs deeply (multiple units of 
analysis). On the other hand, embedded case study designs arc becoming more prevalent 
but they are more expensive and time-consuming to conduct. Furthermore, the use of 
multiple-case design should follow a replication, not a sampling, logic and investigators 
must choose each C2SC carcfally (Yin, 1994, pp 38-53; Yin, 1989, pp 46-59). 
v) Forecasting Future Research: this is used for the prediction of events, changes, 
dournsizing and impacts. It is also useful for building a future modcl. Regarding the field 
of information systems, forecasting research is very important for predicting the impact 
of the implementation of a new technology in an organisation, for individuals and society 
in gcncr2L Here, cross-scction 2nilysis and time-scrieS 21121YSiS can be adopted 2S the 
strategy of forecasting research. Ile researcher in this approach must pay attention to 
the methods of collecting data because the model of the future behaviour relics on these 
data. Ile complexity of the dcfinition of variables must also be solved before the 
beginning of the research. Past data must rcflcct future truth as much as possible. 
vi) Grounded Theory: Grounded theory methodology is both deductive and inductive. 
Inductively, theory comes from obSCrV2tions and generated data. This theory can then 
be empirically tested to produce forecasts or predictions from gcncr2l principles (Sicgcl, 
1995). It is often thought of as the best cx2mplc of the indUCtiVC 2pproach, although this 
conclusion would be too simplistic. It is better to think of it as "theory building" through 
a combination of induction and deduction, and data collection starts without the 
infomudon of 2n initial thcorcdc2l fr2mework (Saundcrs, LcWiS 2nd TbomhiU, 2000, pp 
94-95). Sicgcl (1995) stitcd that: "Ibe objectim ofgmunded lbrog ir fbe Arevirg of Meoreficalyl- 
comprMenjim explanationr about patYicularpbenommon". It Can bc summ2riscd that thcory 
which rel2tcs to the particular situation can bc gcncr2ted by using 2 groundcd thcory. 
vii) Simulation and gamc/folc playing- This str2tcgy is uscd in a complcx situation, 
whcrc the v2ri2blcs in a situation arc impossiblc to 2n2lySC. SO, it is 2n 2ttcmpt 2t cop)ing 
the bcha%riour. Furthcrmorc, it is similar to cxpcrimental rcscarch with rcgard to the 
difficultics 2ssociitcd with dcvising a sirnulition th. 2t 2ccuratcly rcflccts the rc2l world 
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situations (Galhcrs, 1992, p 150). In addition, Arsham (1995) addcd that "jimulation in 
, general 
ir lopraend fhat one deaLr with a rral thin ,g while really working with an 
imitation 
2.4.2 Interpraivist Strategies: llcsc strategies include action research and 
subjective, argumentative strategy. 
i) Action research: Zuber-Skerritt (1996, pp 3-4) described action research as follows: 
(1) It has been established as an appropriate research paradigm for educational, 
profcssional, m2n2gerial and org2nisational development; (2) It is 2pplicd research that 
relics on an 2ttCMpt to obtain results of pr2CtiC21 VIIUC; (3) It adds the results to 
thcoritical knowledge; (4) In general, it is SiMil2r to case study research; and (5) There are 
three kinds of action research: tcchnical action rcscarch, pr2ctical action research, and 
emancipatory action research. 
ii) Subjective, argumentative approach (phcnmcnology, hcrtncncutics): 71-ds 
approach is b2scd on the researchcesopinionandhis/hcr perspective. It is also used in a 
knowledge series, especially in building theory or in crc2tivc new ideas and insight. Ile 
main risk in this strategy is hidden bias (Gallicrs, 1992, p 150). 
2.5 Timc Horizon: Studics arc 2ctuaUy dividcd into two sorts conccming the timc 
horizon. Many Cross Sectional Studies may use quantitative methods; most of them 
arc b2scd on interviews conducted over short pcriods of time (S2unders, Lewis and 
lbornhill, 2000, p 96). "Cross-. wfionalde gwmq .d _y 
be appra4gjor rraronr of economj of lime and 
cog, &veirr lbe dejign reirrr# Axift the rrsrarrkerý abi, 6ty lo addirss deirlo me tal iu or o er pn rs rx f 
causalinterprriadow" (King, 2001). It rcflccts a solution in a determined time, not over 2 
long time. Reg2rding the Longitudinal Study, King (2001) St2tcd: "Ibal pmspective 
lon, ýiudinal rrrearcb dejigw arr the mart approptiaie dejigwjor deirlopmental irwei". This type of 
study is C211cd 2 time series study, which is not related to a particular time, but related to 
a dctcrn-Lined time consisting Of 2 series of dcc2dcs, years, qU2rtcrs, months, weeks, days, 
hours or minutcs. It is uscd for many purposes. For cxamp1c, it could bc used in 
stud)ing the fin2nci2l history Of COMp2ny. This kind of horizon is concerned with 
stud)ing the dcvclopmcnt of historical bch2viour. 
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2.6 Approaches to solving the research problem: In this regard, six approaches can 
be addressed. Selecting one or more should help in the collection, analysis and 
interpretation of the data. Ilese approaches are Managerial, Environmcntal, Technical, 
Information-driven, Legal and Economic. Accordingly the research problem mainly uses 
an information-drivcn approach. T'his relies on presenting solutions that improve 
information flow in the virtual organisations. 
2.7 Information Models 
Olle rt aL (1991, p 35) said that the term 'model' can be confusing if it is taken in 
isolation, and its concept of modelling is inherent in any information systems 
methodology. However, the reality can be understood throughout the modelling. 
Robinson and Prior (1995, p 3) st2tcd that soft approaches of modelling emphasize the 
human and social aspects of information systems within their environment and may be 
directed towards problem solving without any reference to computerization, while hard 
approaches emphasize the application of technology and techniques in a systematic 
manner to produce a new (usually computerized) system. Thcrc arc many models 
mentioned in the Utcrcture. Ile foUo%%ing arc mainly related to the aims of study: 
- SSADAI: Structural Systcrns An2lysis 
And Dcsign Method (SSADNý is a way of 
org2nising the SyStCMS 2n2lYSiS and dcsign parts of the UK's govemmcnt proiccts and 
dcp2rtments, which aims to dchvcr a computcr-b2scd inforrnation systcm (Do\kms, Clarc 
and Coc, 1992, p 1; 112rcs, 1990, p 1; 71c Govcmmcnt Ccntrc for Inform2tion Systcrns, 
1994, p 9). 71-IiS approach rc flccts a structurcd mcthod for producing logical and physic2l 
dcsign spcciric2tions for computcr SyStCM 2PPLOtions Olarcs, 1990, p 5). According to 
Downs, CbrC and Coc (1992, pp 19-83) and flarcs (1990, pp 1-16), this modcl, contains 
scvcn st2gcs: k2sibility, invcstig2tion of the currcnt environmcnt, busincss systcms 
options, spccific2tion and dcfu-ýition of rcquircmcnts, tcchnical systcm options, logical 
dcsign, and physic2l dcsign. 
- Multipic Channel Model (MAUS): This model is most convenient in situating a 
large number of units in a system and mainly deals with finding the average time in the 
system and the 2vcr2gc waiting time in the queue. On the practical side, this model is 
useful in large factories (DiclIcnbach, George and McNickic, 1983, p 439). 
28 
- Multi- view Alodeh Ile methodology exhibits five different views, all of which can be 
emphasized, reduced in scale, or even omitted, according to the circumstances. The 
stages of this model are as follows: the analysis of human activity systems; the analysis of 
entities and functions; the analysis and design of socio-tcchnical systems; the design of 
the human-computcr interface; and the design of technical subsystems (Wood-Harpcr, 
Antill and Avison, 1985, p 27). 
- Information Audit Afodel: - The simplest and most popular definition for the 
information audit is presented by Guy St. Clair, who dcfined an information audit 2S: "a 
ganitation'r iffformation needs and dekirrables connect lo the firveris that examines bow well an or 
organirationalmisjion, goaLr and objeahrl' (Henczel, 2001 a, p xxii). 11cre are seven stages for 
budding this model: planning, data collection, data analysis, data evaluation, 
COnUnUniC2dng recommendations, implementing recommendations, and the information 
audit 2S a continuum alcnczel, 2001a, p 17). It is relCV2nt to the investigation of 
information flow. 
- Soft System Methodology (SSNI): This model was developed by Peter Chcckland and 
his colleagues in the 1970s. It focuses on soft systems rather than hard systems to solve 
problems (Chcckland and Scholcs, 1999, p xiii). Ile main stages of SSM arc: finding out, 
expressing the problem situation, building conceptual models, comparing models 
perceived by the real world, dcb2ting and dcfining changes, and taking action (Chcckland 
and Scholcs, 1999, p 62). 
- WISDNI Model: Web Infornution Systems Development Methodology (WISDINý, 
this sort of model is a fr2mcwork in which aims to f2cilit2tc the new innovated solutions 
with the certain benefits of the web. As Vidgcn (2002) described this modcL it provides a 
fr2mcwork for bringing together tr2didon2l systems development methods Uith 
wcb-b2scd techniques. I lowcvcr, he 21SO 2ddcd th2t " Wltb-basrd IS thurforr rrqmirr a m& of 
x, rb jitt drirlopmrnt lubnipu Iqe1her sill) traditional IS drvelopmmi compmender, simb as database 
dejign andpiqram drjýgm ". 
2.8 Rcscarch Aicthods Sclcction 
Due to the research problem and the aizns and objectives of this study, the type, 
2ppro, 2ch, phflosophy. str2tCgy 2nd model for sohing the problem needed to be 
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dctermincd. Since the research problem is concerned with investigating the information 
flow in the virtual org2nsiation, the most suitable methods arc: 
1. A combination of quantitative and qualitative methods to investigate the integration 
of information flow, information mapping and the impact of ICTs, and also to provide 
an overview of teleworking throughout the world. In fact, this combination reflects the 
nature of the research problem. Hence, it is then possible to detcrminc the other 
methods that arc necded. Using this combination was necessary to achieve the research 
objectives needs starting from quantitative methods to achieve the first aim, then moving 
to a combination between quantitative and qualitative together to achieve the second and 
the third aims. 71c last aim should be achieved by quaht2tivc methods. As seen, this 
combination means moving from using a deductive approach to an inductive approach, 
and moving from a positivistic to a phenomenological philosophy. So, the key point was 
to use these kinds, approaches and philosophies to achieve the research aims. 
2. Concerning the strategy of this research, the survey (questionnaire and interview) 
was selected because it supports the above selection of methods and helps in collecting 
the data required. The type, design and management of the survey arc clarificd later in 
Ch2ptcr Six. Recently, Choudrie and Dwivcdi (2005) examined the t2ngc of methods 
used for studying technology adoption issues at an individual and org2nis2fion2l level. A 
review of 48 articles on technology adoption and Usage revealed that in surveys (741/6) 
and C2SC studies (261/6), employed in the org2nisitional contcxt and in studies related to 
individual users or consumers, the Survey approach was f2voured. 
3. Because of the time horizon, a cross-sccdon2l method 2ppcarcd to be most suitable. 
To conrum that, this study was seeking to do just the first generation of the information 
audit, and the others could be done in the future. 
4.71c methods of data collection used were: secondary data were collected through 
reports, statistics, census and previous surveys, etc. Primary data were collected at first 
hand from the first phase interview, the second ph2sc intcrvicw and the designed 
questionnaire. 
5.11c information-drivn approach W2S used to solve the research problcm. 11cn, the 
model used was the Inforrnation Audit, which Was developed by Sue I lcnczcl. Its main 
aim was to investigate and trup the flow of infornution that currently h2ppcns in virtual 
org2nis2dons, compared to the ideal flow of information which should h2ppcn. 
30 
Research Problem 
Information use bN 
teleworkers 
REAL WORLD 
Finding Out 
Documcnts 
Questionnairc Analysis: 
Intcrn"ic, x"/I" phase 
Intcrn-icu-/2"' phase 
Information 
Behaviour 
* Quantitative 
* Qualitative 
Othcr Nfodcl Information 
eprcsentation, -( 
1ý1 
ALI %I()dcl dit 
Model Representation + Visualisation 
MODEL WORLD 
I IgUI'C I SAgC ()I IIIC 111110111.1111M 111-1% L11 
17he figure above illustrates the usage of the information -dn%, cn approach in this research 
and also shows the different methods that were used in solving the research problem. 
Both quantitative and qualitative methods were used, together with four sources of data 
collection: documents, questionnaire, the first phase of intcrvic%vs, and the second phase 
of interviews. For modelling the results of the current situation of information flow, the 
IA Model and other model representations were also used. I lowc%-cr, the above figure 
shed% light on the importance of a clear methodology in solving the research problem. 
Summary: This chapter has illustrated a clear view of a convcnictit methodology for 
solving the research problem. It contains a selection of diffcrctit tý-pcs of research 
methods: nuxing quantitative and qualitative research, mixing positivism and 
phcnomcnolop-, mixing inductive and deductive. Documents (and questionnaires and 
interviews) were the methods chosen for data collection. The information -driven 
approach will be used to solve the research problem and applying the IA Model will hclp 
in visuabsing the flow of information in the virtual organisations. I 1()wc%-cr, I)Cforc 
achieving the first aim of this study, it is vital to provide a theoretical framework for 
information flow and the virtual organisation. Thc next two chapters cover this. 
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Chapter Three 
Concepts, Auditing and Mapping of Information Flow 
3.1 Introduction 
Me, pro perflaw of h7formation ir Me 'Wfe blood" of an fl, (P ae 00 'M ma y organisatio ' oj s k, 2 4). e in 
aim of this chapter is to provide a background of information flow and its related aspects 
like definitions, integration, auditing and mapping of information flow. It has five 
sections. Section One is concerned with the concepts of information. The second section 
deals with the integration of information flow, the direction of information flow, and 
information flow through the organisational levels. Ile third section is concerned with 
the auditing of information flow. It covers the concepts of auditing, reasons for applying 
the Information Audit (IA), bcncfits of applying 1A, scope of IA, and procedures for 
conducting IA. Tbc fourth section is mainly concerned with mapping information flows 
(concepts of mapping, reasons for using information mapping, benefits of mapping 
information, scope of information mapping, procedures of information mapping). Tbc 
last section is associated with the modelling of information flow by using visualisation 
techniques such as: Information Mow Diagram, now Chart, and Use Case Modelling. A 
summary is presented that brings together the various threads developed in this chapter. 
3.2 Information Conccpts 
This section covers three topics: concepts of information flow (and data2nd knowledge), 
information context and the relationship between information2nd work. Information is 
dcfincd in many aspects. Ile question of the overlap between data and information 
should be solved first. Some scholars argue that data and information arc in fact 
synonyms, yet others draw a distinction between them. Kock, McQuccn, and Baker 
(1996) stated that knowledge, information and data arc concepts that arc often confused. 
Ile main issue in this is to dcfinc inform2don2nd data, then decide to consider both of 
them as interchangeable words or words that have a different meaning. Data arc dcrincd 
by Rcitz (2004) as: 'Thrplmral of the Latin vord datum, mraniigj ". what irgiven, " often used as a 
jingular rolleetitie noun. Faar, figurrs, or instructionr Prri-enled in a form that can be Comorrkended, 
interprdrd, and communicated ly a human being orpmcessed bj a computer" Data were considered 
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the first items in finding the truth. They lead to information that leads to knowledge, 
which leads to wisdom that is worth the truth itself Gashapara, 2004, pp 14-17). Data are 
transferred from one user to another through channels like pieces of paper, data files on 
floppy disks, and network file transfers (Kock, McQueen and Baker, 1996). 
On the other hand, information is defined by Middleton (2002, p 481) as; "Data that batie 
been organiýed, or fi gns capable of interprrtation aithin a context, that ma y be asjimilated info 
knowledge". Moreover, Bocij et aL (2003, p 5) stated that information is data that have been 
processed so that they are meaningK data that have been processed for a purpose, and 
data that have been interpreted and understood by the recipient (information need). 
Furthermore, Reitz (2004) presented the following definition: 
presented in readily, comprrbensibleform to which meanin "Data rS has been attributed within a context 
for its use. In a more d*mir sense, the message conveyed by the use of a medium of communication or 
exPression. IM/ber a spedfic mess, ýge is informadve or not de pends inpart on the subjectiveperrrpfion 
of the person rreeiiih g it. Afore concretely, all the facts, conclujions, ideas, and arafive works of the 
human intellect and imaphation That have been communicated, jormally, or ihformally, in anyform" 
Concerning the term Knowledge, it is defined as a human quality that bads on data and 
information together with experience, values and insight (Rafaeli and Raban, 2005). 
Concerning the relationship between knowledge and information and data, Boisot and 
Canals (2004) stated that: (1) some associate information with data and others associate 
information with knowledge, (2) but since none of them readily conflates data with 
knowledge, this suggests too loose a conceptualisation of the term 'information', (3) the 
difference between data, information and knowledge is in fact crucial, (4) knowledge and 
information are not the same thing. They also added that: "informafion is an ewraefionfiom 
data that, by mod64ng the rrIevantprobabiAty distfibutions, has a capadty toper , 
form useful work on 
an agent's knowledge base". 
Stenmark (2002) discusses the relationship between data, information and knowledge. As 
is known, the relationship is linear and the distance between data, information and 
knowledge is equal, but he argues that it is not be important for it to be equal and linear 
because sometimes we use knowledge to retrieve the information needed. He claims that 
knowledge is based on personal experience and cultural inheritance and is fundamentally 
tacit. Also, he concludes that information and knowledge are different but they affect one 
another. 
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However, information can be in different forms, like paper records, in computer 
databases, in libraries, in personal journals and business records. Recently, Orna (2004, p 
7) described information as the "food of knowledge" and as what human beings 
transform their knowledge into when they want to communicate it to other people. In 
the case of business, information is produced from raw data to enable management to 
plan and control, which means that information to one level of management may be raw 
data to another (Chartered Institute of Bankers, 1988, p 124). Finally, Kock, McQueen 
and Baker (1996) summarised these definitions in describing information as data in 
context. So, information is considered a milestone of knowledge management, 
considered to be "a hot topic" nowadays. 
'Me review of literature revealed that Peter Drucker, when describing the emergence of 
the information-based organisation, used the concepts of knowledge and information 
interchangeably (Kock, McQueen and Baker, 1996). On the other hand, although the 
terms data and information are often used interchangeably, stricter definitions would be 
that: (1) data are the "raw material" which is processed and turned into information. In 
other words data are collected but unprocessed information; (2) information is data 
processed in such a way as to be of some meaning to its recipient (Chartered Institute of 
Bankers, 1988, p 124). However, in this research study, data, information and knowledge 
are not used interchangeably. Information refers to data that have been processed and to 
the "food of knowledge" as Orna (2004, p 7) described knowledge. 
Information Context: Information flows through the different layers of each 
organisation as the blood in a cell. Basically, 'Thfomationflow is necessagfor life. Itguides eveg 
action, molds eveg thought, and sustains the many coVlex interactions that make up any natural 
. ystem or social orNanisation " (Barwise and Seligman, 1997, p 4). In fact, information flows in 
each organisation internally and externally. Before Chester Barnard presented his own 
view of the system approach, researchers believed that information flows down the 
organisation. Then, we were informed that information flows in the other direction. 
Regarding internal communication, information flows up-down and down-UP through 
managerial layers via through workers while external flow is that which exists between 
organisations and their customers, suppliers and competitors, and more recently between 
organisations and their employees (teleworkers). These companies are called virtual 
enterprises (or virtual organisations). 
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The information lifecycle within an agency mainly consists of creation, searching and 
utilization. The figure below (Figure 3.1) shows a simple view of these stages: As shown 
below, the main and sublevels of the information life cycle are actually the source of 
information, the movement of information and its destination. 
Information Life Cycle 
I Creation I 
Active 
Autharing 
Modifying 
Using Organizing 
Creating 1ndem'ng.,,.. 
... o 
Retention/ 
/r Mining Accessing t Stwing 
Filtering Retrieval Semi-Active 
Discard 
/DistAitition 
Utilization] Dispos 
Networking 
Inactive 
12ji 1198 SIMS Affiluý Me. b. 1c 1998 
Figure (3.1) Information Life Cycle (School of Information Management and Systems, 
UnIVersiry of California, 1998). 
It is clear from the above figure that information flows from the sender to the recipient 
through a few stages which reflect the use of information. However, the point here is to 
share information through these stages, because information sharing saves time, 
enhances knowledge and shares experience. Rafaeh and Raban (2005) described 
information sharing as the act of providing a helpful answer to a request for information. 
The second point is concerned with the flow of information according the real needs of 
users to avoid a lack of information needs and/or an overload of information. Both 
problems cause delays in response and lack of progress. 
The relationship between information and work: Workflow Management (WFM) is 
defined by the Workflow Management Coahtion as: "TI)e automation qf business process, in 
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n, hole orpart dwin wbicb document, information or tasks airpassedfrom oneparfid pant to anotherfor 
action, according to a set ofprocedural rules" (Bocij et al, 2003, p 244; Lawrence, 1997, p 385). 
This means workflow can be defined as comprising documents, information and tasks. 
Henczel (2003)(1) confirmed that information is the main part of workflow and managing 
information flow should lead to efficient workflow. According to Bocij et al. (2003, p 
244), the operational definition of workflow is based on information rather than 
documents and tasks. Both documents and tasks are efficient while information is already 
efficient. However, Denning and Medina-Mora (1995, p 61) clarified that the movement 
of information and material is the consequence of work, and it supports work, but it is 
not the work itself. Moreover, Summers et al (1998) investigated the discharge 
communications between the John Radcliffe Hospital in Oxford and its referring General 
Practitioners (GPs) in the community. A distributed computerised solution was provided 
to improve the workflow. 
In each organisation, information flows in different directions. Coughlan, Lycett and 
Macredie (2005) confirmed that shortage of communication channels within the 
organisation is caused by a lack of information exchange. So, both formal and informal, 
and internal and external information should flow according to the needs to avoid a 
shortage of communication. However, each organisation has both internal and external 
functions. Information should flow to achieve both of them. Also there are two types of 
information systems: formal information systems and informal communication patterns. 
Bocij et al (2003, p 8) stated the difference between them: formal communication 
involves presenting information in a structured and consistent manner. This is 
transmitted by formal communication and they are produced for specific purposes so 
that information is accurate and relevant. Informal communication describes less well 
structured information, which is transmitted by informal means, Eke casual conversations 
between members of staff. Moreover, the Department of Library and Information 
Studies, at the University of College Dublin (n. d. ) added that studying information in any 
organisation means examining the problem of communication in organisations, analysing 
information flow and information networks within organisations, and comparing the 
character of formal information systems and informal communication patterns. 
The target of each organisation is to achieve a high level of customer satisfaction. 'Ihis 
study argues that the basic milestone for that is managing information. Serva (2004) 
(1) Henczel S., 2003, Conducting IA in the teleworking studies, face-to-face interview, London. 
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pointed out that as organisations recognize the need to have better control over 
information, their strategies should be examined for having the capabilities to create it, 
access it, and keep it flowing. As was mentioned before, in order to manage information 
efficiently, organisations have to know that there are structured and unstructured 
systems. Reed says: 
" There is a hqe amount of it that is in structured gstems, but also a lot of it that remains in 
unstructuredforwals. A lot of it lives in both the print and electronic xorld. Most people arrjust tging 
tofind iva a ys to cpture, manqge, store, track, and distribute information more efidentlY, ' (Serva, 2004). 
To sum up this section, it is vital to say that information is different from data and 
knowledge and these terms cannot be used in this research as interchangeable words. 
Information describes data in context, information also refers to data that have been 
processed and organized to give meaning. Information should flow efficiently from its 
source to the recipient, and through its life cycle of creation, searching and utilization. 
Information flow is the main part of the workflow and also has three aspects: internal 
and external information, formal and informal information, structured and unstructured 
information (or system). 
The next section is concerned with providing in depth analysis, definitions and a model 
for the integration of information flow, which focuses on receiving (sending) the right 
information from/to the right source (recipient) at the right time through the right 
channel, and considers the flow of information through organisational levels. 
3.3 Integration of Information Flow 
In this section, a picture of the definition of information flow, the integration of 
information flow, and the information flow through the organisational levels are clarified. 
3.3.1 Definition of Information Flow 
The main related aspect of information, which is researched in depth in this research, is 
the flow of information. Nath [n. d. ], provided the following definition of information 
flow- "The sm!, P 
. 
P#1avaiIabiA_* of information within a sodeýi. Informationflows ma y be "restticted" in 
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some sodefies and '6pen" in others". Henczel (2001a, p 259) presented her definition of 
partments and individuals nitbin an infortnadon flow as: "The movement of information betzveen de 
ganisation, and between organisation and external entironment'. or 
Orna (2004, pp 114-115) confirmed that the behaviour values of information and their 
inter-relations are concerned with the integrity of information and the context of its use, 
formal information sources, information control, transparency and sharing of 
information. Completing each task requires a few processes which actually comprise of 
information need. Davenport (1993) confirmed: 'information as something that enters into all 
business processes, and That is essentialfor inlegrafiý ,g all tbeprocesses 
that make up an organisation" 
(Orna, 2004, p 11). In analysing this myth, Orna (2004, p 11) herself added that processes 
are series of activities devoted to creating output that reflects the vital role of information 
in completing each task by completing each process. Each process needs required 
information; information should be ready in an integrated way to complete this task in a 
cost-effective manner. So, there is a real necessity to improve organisational processes in 
order to save time and cost without sacrificing the achievement of the goals. According 
to Kock, McQueen and Baker (1996) in some cases, such as Ford, IBM Credit and Dow 
Corning, business processes have been obtained chiefly by the redesign of how 
information flowed, rather than how activities were carried out. 
3.3.2 Integration between the right information, the right source (recipient), the 
right channel, and the right time 
As was mentioned before, the improvement of information flow means finding an 
integrated information flow that could help in cutting costs and saving time. According 
to Marchand, Kettinger and Rollins (2002, p 102) information integration is: 
"thefoundation ofgood information useguaranteeing that information is trutbful, accurate and without 
bias, it sets 'ýOproPriate boundariesfor ethical information behatior" and influence directly, "tbeformal 
use of information milhin an oganisation". 
Furthermore, improvement reflects the capability level of each organisation, optimising 
the work, which indicates that the organisation can reduce operating costs by improving 
current process performance or by introducing 'innovative services to maintain their 
competitive edge (Herndon et al, 2003). This level of optimisation cannot be achieved 
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without the timely sending/receiving of information from/to the right source (recipient) 
through the appropriate channel. So, integration of information flow is considered as a 
target level for each organisation nowadays. Hence, the proposed model of information 
flow should contain the right information, the right source (recipient), the right time and 
the tight channels. Other aspects of the information context could be added such as the 
right price, the tight format and the tight cost. 
Prac (2002) and Jones (2002) stated the following issues that are concerned with the 
statement of "right" information, "right" source (recipient) and "right" time: (1) It is a 
worthy goal to deliver adequate, appropriate information to the right people, at the right 
time, in the right place, to the right quality and at the right price; (2) Its relational nature 
we May well enable us to understand how data, information and knowledge are 
deterministic; (3) the word "righe, implies rules, and thus determinism; it does not 
exclude multiple toles within different contexts though it can be probably be exchanged 
with another, more conceptual, word such as correct or valuable or whatever would 
make sense within a particular context, when using databases, for example; (4) They are 
deterministic. Within the context of databases we could thus ensure that the right person 
gets access to the right information at the right time. In fact, it is part of the information 
economy of demand and supply, which is a deterministic relationship. 
Information helps managers to make the right decisions so it is important in managing an 
organisation's activities. This meaning of integration between the four elements of 
information flow is reflected in the words of the Chartered Institute of Bankers (1988, p 
130) when they stated that: 'Thformation should be communicated to The managers who need to use it 
for control action. The structure of informationflow-i. e. how information is transmitted, from where and 
to whom- is an im portant consideration in management information gstems". In fact, a model of 
these elements of "right information", "right source (recipient)(')", "right channel", and 
"right time" are clarified below in depth. 
(1) In fact, most of the previous studies used the "right person", which does not comprise all of senders and 
recipients of information. For example, accessing an online database is not a "person". So, the researcher 
used "source" to indicate to the source of information (receiving side) and a "recipiene, to indicate to the 
seeker of information (sending side). 
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Figure (3.2) Conceptual Model of the integration of Information flow 
The four elements of the integration of information flow are clarified in more detail 
below: 
Right Information: This refers to that sort of information which significantly 
contributes to achieving the goals (objectives) of an organisation. Another definition was 
provided bv Sawin, Calcatera and Olka (2003), indicating that the "right" information is 
the most current information. Equally as important as defining the right information is to 
define the right format. It is vital for the analyser to find the most convenient wav to 
understand the real needs of the customer. Both representatives of customer service and 
knowledge workers need access to the right and relevant data associated with a specific 
customer (Wonderware, 2003). Then they can understand the customer's need. Another 
piece of research into customers' frustrations gave insights into what should be the "right 
information" to maintain customer satisfaction (Sawin, Calcatera and Olka, 2003). It is 
clear that getting the right information is a milestone for managing business. In addition, 
Wonderware (2003) added that ", getfin The ri ,g ght 
injotmation al Me ri , g/)/ 
time in Me riýbl context 
to the tbt person is the recipe for success in todqy's manufactun'iýg enn'ronmenf'. Broady-Preston 
and Hayward (2001) also added that: 
mana 'gers need 
to appretiate The role iýlbrmalion plqys in sucl) processes, and be able to access and 
use appropriate information. Tberefore, in/brmalion must flow jreeýly, to and from all parts qf The 
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orzanisation, in order to bave an iVact on strategvJormulation. Blockages in in/ormationAw may be 
p eased bj the development of cor orate intranets wbicb sbould include, ideally, the týpe of performance 
related information contained nithin a halanced scorecard". 
Right Source (Recipient): As mentioned previously, most scholars use the term the 
"right person". In this research, it is clear to say that "right person" is not sufficient to 
indicate to all information sources and destinations. According to Nath [n. d. ], sources of 
information could be people, institutions, publications, public databases and domains. 
Also Yang (2001) stated that the notion of the information cycle is divided into three 
phases: information creation, information flow and information storage. Concerning the 
information flow, there are two attributes: inter-organisational flow and intra- 
organisational flow. These reflect the sources and destinations of information. They 
could be internal or external to the organisation and they could be a person or a database 
etc. Hence, it can be concluded that information flows from the source to the recipient. 
A 'Person' could be one or both of them. 
Each person in the organisation has a job description with tasks that can be done by 
getting the tight information. Therefore, completing these tasks requires different kinds 
of information being received and sent from/to the right source (recipient). Information 
is important for all, particularly the decision makers. Prac (2002) added that decision 
makers should be supported by sufficient information to help them make the best 
decision for the case (right information/time) according to their demand. Employees in 
the three common known levels (strategic, tactical and operational) are invited to satisfy 
their need for information through appropriate sources to optimally achieve their goals. 
What is the relationship between information flow and the creation of knowledge? 
Wid6n-Wulff (2000) stated that information is a flow of messages, whereas knowledge is 
created and organized from this flow. The most important part in the organisational 
knowledge process is the individual and so this flow is considered as an interaction 
between information and experience and rationality. Furthermore, Prac (2002) added 
that: "KH could anist executives in learning who tbesepeo ple are, and ; vbat information and knowled ge 
could be conjidered 'WýbPjor eacb organisation, ubicb could be im plemented via multole role data" 
Right Channel: The contact method between the send point and the receive point is 
called the communication channel; it starts from the source of information (sender) to 
the destination point (recipient). 
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p ate co u icatio cha el, with as We a bi uj_ 'Thforviation must be communicated ba 1i Mg .p li, mm nn nn 
y an pro 
or misunderstandiq as possible, ivith clafi_*, to the light people, at the ri , gbt time, with sufficient 
confidence in its accurag. It should be cot*rehenjive, and should be directed to towards the oa s of he ,g 
com pany as a whole, it must be provided at a cost which is less than the value of the benefits itprovideP 
(Chartered Institute of Bankers, 1988, p 126). 
Channels of information flow could be discussions, meetings, personal networks, 
training, group work, e-mail, intranet, reports and internal papers (Wid6n-Wulff 
(2000). Moreover, the Chartered Institute of Bankers (1988, p 127) added the following 
examples of communication channels of information: written reports, graphs or visual 
displays, sheets of figures, telephone conversations, management meetings, informal 
discussions, transfer of data by computer, information obtained simply by looking 
around to see what is happening, TV, films, broadcasting or announcing systems, 
company notice boards, company journals or magazines, procedure manuals or 
instruction manuals, personal letters or communication, circulars or memos, and 
employee reports. 
Right Time: A fact of life is that time is limited. Wonderware (2003) stated a few issues 
concerning information timing. They are: 
1. Companies need to get as much time as possible out of their business processes 
in order to increase their productivity and cut costs. 
2. Real-time access to information is already a reality within the different 
departments within any company. 
3. In today's competitive times, efficiency and productivity, achieved through a 
more effective use of information, may well determine which companies succeed. 
Integration between the 4Ms Nan, Material, Management and Money) leads to more 
integration between the right information, the right time, the right source (recipient) and 
the right channel. Consequently, organisations are nowadays invited to study and 
understand the opportunities of improving the integration of information flow. 
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3.3.3 Information Flow Through the Organisational Levels 
In the common known levels of each organisation (strategic, tactical and operational 
levels), information should flow according to the organisation's objectives. Ilere is an 
interaction between these levels of organisation. Different information aspects are 
required to be ready for different people, particularly at a strategic level. As mentioned 
above, there is an interaction between the different departments in any organisation; the 
basic milestone of this integration is the information used. Wid6n-Wulff (2000) 
confirmed the importance of teamwork and the middle management in this interaction. 
Concerning information levels, O'Brien (2005,, p 294) and the Chartered Institute of 
Bankers (1988, pp 125-126) analysed information levels into three parts. They are: 
1. Strategic information, which is used by senior managers and top executives in the 
objective planning of their organisations. They use this level of information in 
assessing whether the objectives are being met in practice and to monitor the 
strategic perfbrrnancý of the organisation (e. g. information includes the overall 
profitability, future market prospects, total cash needs, and capital equipment 
needs). Strategic information is communicated irregularly. 
2. Tactical information: is used by the middle managers to develop short-and 
medium-range plans, schedules, and budgets for their subunits (e. g. information 
includes productivity measurements (output per man, or per machine hour), 
variance analysis reports, cash flow forecasts, and labour turnover statistics). 
Tactical information is usually prepared regularly (weekly or monthly). 
3. Operational information: front-line managers, self-directed teams or operating 
managers use this level of information. It is used to ensure that specific tasks are 
planned and carried out properly within a factory or office etc. It is 
communicated hourly, daily or maybe weekly. 
Concerning the direction of information flow, information should be sent and received 
along a specific direction. Before Chester Bernard's speech, it was believed that 
information flows from top to bottom but he changed this concept to mean that 
information can also flow from the bottom to the top level of an organisation. Both of 
them are used in real life. According to Gwynne (2005) the Scientific Management 
School wanted to improve organisations from bottom up but one of the few problems 
that Frederick Taylor saw was the loss of decision-making based on too little 
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information. On the other hand, Bureaucratic 'Meorists wanted to improve organisations 
from the top down and Henri Fayol wanted to increase efficiency through structure and 
control by using flow charts and Fayol's Bridge. In fact, the direction of information 
flows can be one-way or two-way, upward, or downward. 
Due to blockages in informadon flow, Broady-Preston and Hayward (2001) stated that: 
'Whilst ivriters such as MintZberg (UPS) have identified a kg role for stratqists in monitoring 
ge. The majori_4 of banks survyed were aware of informationflows, clearly this is a dificult area to wana 
blockqes in information flow within their organisations. Conversely, in the smaller banks eipedally, 
information was believed to flow easily, within the organisation. Nonetheless, even in the smaller banks, 
blockages in theflow of customer information were acknowledged". 
Regarding internal and external information, each organisation has relationships with its 
customers, suppliers, competitors, and recently with their employees (teleworkers). All 
these relationships can be managed by different sorts of information. On this subject, 
Optura (2004) added that employees, suppliers, customers and partners need to 
collaborate across functional and organisational boundaries and information and 
communication must flow across organisational. and structural barriers in order to 
support the dynamic nature of business. Carai (1997) added that: "If you have analý'seý your 
information inflows and ou#7owsjou mill have setfilters in place to reduce theflows to what is useful and 
necessaDP. 
From an organisational point of view, information can also flow in a vertical or 
horizontal direction. The Chartered Institute of Bankers (1988, p 131) presented the 
difference between both directions. Vertical flow could be downward or upward, and 
between superiors and subordinates whereas the horizontal flow is between people at the 
same hierarchical level in the organisation. Horizontal flow is necessary in formal and 
informal situations and it should be an organized procedure, or it should be made only as 
a request for assistance or as a response to such a request. 
From the above section, it can be concluded that information flow can be integrated with 
the objectives of the organisation then costs and time can be saved. Information flow 
through the ofganisational levels has dimensions such as internal and external, high level 
(or mid and low levels) of management, horizontal and vertical flow. Four elements of 
integration of information flow were presented above to reflect the meaning of 
information use; they are related to getting the right information at the right time from/to 
44 
the right source (recipient) through the right channels. The next section is concerned with 
the auditing of information flow. 
3.4 Auditing the Information Flow 
This section on information audit JA) covers four subjects: concepts of IA, reasons for 
conducting IA, the scope of IA, and applying IA. 
3.4.1 Concepts of IA: In an applied sense, the auditing of information leads to the 
right decision being made by the right person at the right time in an appropriate location. 
Clearly, information that is often distributed needs to come together in an efficient way 
to allow the best use of resources. However, the term Information Audit (IA) is not a 
new term; it has been discussed in the literature for at least thirty years and suggests an 
analogy with the activities performed by financial auditors in an agency, though in 
practice most of the activities performed have little similarity (U. S. Department of 
Commerce, 2002). 11cre is no universally accepted definition of an information audit 
(Orna, 1999, p 69). But attempts can be made to define it. 
IA can be defined as: "A 6stematic evaluation of information use, resources, andflows, with a 
ple and existing documents, in order to establisb the extent to whicb verification by reference to bothpeo 
My are contributing to an organisation's objectives" 
The above definition was adopted by ASLIB(') (Orria, 1999, p 69). Ihe new informatics 
directions are reflected indepth in this usage of the auditing approach. Also, Henczel 
(2001a, p xxii) describes this definition as a reflection of the process of information audit 
that enables the mapping of information flows within an organisation and between an 
organisation and its external environment. Additionally, there is a definition of IA which 
was presented by Ellis et at (1993). They defined IA as: "Infomation audits extendthe concept 
of auditin nr fin nd, gfro, w the traditional concern ivith evaluation a oganisation's accounting and a al 
procedures to that of the organisation's overall infomation ystex? '. This definition reflects the 
extending of the IA concept from its traditional concept to the new system definition. 
McCracken (2001) in his revision of the related literature of IA found that Oma said: 
ple think jou just identi, "The word 'audit' is rather a misleading one because somepeo j ivbere your 
(1) ne Association for Information Management in the UK. 
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resources of information ad' whereas the identification of resources is just one step in the 
process of audit; the inventory produced is useless on its own. Also, he reviewed 
Henczel's rnodel and found that she described it as: 
" The information audit examines the actitifies and tasks That occur in an organisation and identifies the 
information resources that su .p . 
Port tbemý it examines not only the resources used, but bow tbg are used 
and bow critical tbg are to the succesiful completion of eaeb task". 
3.4.2 Reasons for Conducting an Information Audit: Information should be 
audited to cut costs, save time, avoid delay and avoid duplication of tasks. According to 
Tapaswi (2001), information in the early stage of the organisation is unplanned and 
unmanageable, which causes increasing costs, wasting of time and wasting of effort. 
In this study, IA is mainly used to audit the aspect of "information flow", which is not 
possible without studying the processes, sources and needs of information. Managing 
these aspects of information is important for any style of management business because 
it is logically considered an important asset in each organisation. Hence, auditing them 
surely helps in the progress of productivity and achieving goals. All of them help to 
provide the right information at the right time. McCracken (2001) confirmed that by 
conducting IA, the organisation should find out why things are not flowing as smoothly 
or as efficiently as they should be in the organisation. However, an IA should aim to 
investigate at least one of the information lifecycle activities, which consists of collection, 
storage, access, use and disposal (U. S. Department of Commerce, 2002). A simple 
concept model is provided below. This model is just a guide for moving from the 
appearances of problem to the target outputs and outcomes (Figure 3.3). 
According to Tapaswi (2001), McGracken (2001), the U. S. Department of Commerce 
(2002), Henczel (2003)('), Henczel (2001a, p 28, and pp 132-136), Pantry and Griffiths 
(2002, pp 22-23) and Swash (1997), IA is used if there is at least one of the following 
indicators that are related to needs (appearances) of the unorganized information. These 
are: cost and time issues, information issues, knowledge management issues, staff issues, 
and decisions issues, as shown below: 
(1) Henczel S., 2003, Conducting IA in the teleworking studies, face-to-face interview, London. 
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Cost and time issues: the first issue is concerned with wasting time and money in the 
same information being acquired by many workers (due to lack of centralisation), 
duplication of efforts (due to a lack of certain information), or it could be a multiple 
number of personnel spending their time searching for the same information. In the 
second issue, the costs of acquiring, storing and processing information are high, and the 
cost of purchasing new technology is high. 
Information issues: There are five issues concerning information: 
(1) Right information: IA is used in locating the available/scattered information 
when a little appreciation, knowledge or control of the degree of relevance or 
utility of the information being collected is required; shows how to produce the 
information in the format needed; identifies what information exists within the 
organisation; and prioritises information requirements and outputs in Iine with 
organisational objectives. Swash (1997) clarified that: "Information can have both a 
purchase cost and a value to the organisation, where value is measured in terms of the benefits 
that can be derivedfrom its use". 
(2) Source of information: IA helps in determining where information needs exist 
which are not being adequately catered for; where information resources are 
being maintained but can be shown to have become redundant to either current 
or future requirement and to be generating unnecessary overheads for the 
business; in measuring the effectiveness of existing information sources; and 
where information resides and is located. 
(3) ICT: IA determines if the information systems are as efficient and secure as they 
should be and determines if the enabling technologies are as efficient and secure 
as they should be. 
(4) Information needs: IA helps in answering the following questions: what 
information the organisation needs and when it is needed; who uses the 
information; what is the architecture, policy and strategy of information; what is 
the current information needs of the organisation and assigning a level of 
strategic importance to those needs; and IA identifies the resources and services 
currently provided to meet those needs. 
(5) The information map: produces a map of information flow within an 
organisation and between an organisation and its external environment; IA helps 
in evaluating the soundness of the information distribution; identifies efficient 
47 
flows; and analyses gaps, duplications, inefficiencies, inconsistencies, bottlenecks 
and other inefficiencies in existing flows. 
Knowledge Management (KM) issues: Henczel (2000) stated that IA is a first step 
towards effective knowledge management. It is not a counting exercise but a platform 
from which to develop a total KM strategy. So, it identifies existing channels which can 
be utilized for knowledge-transfer and areas of the organisation where there is a need for 
high quality knowledge that are not being met. Also, it is used to increase the 
understanding of how an organisation works with regards to information and knowledge 
to be a knowledge organisation and knowledge society. 
Staff issues: Each organisation ought to balance between poor information use and 
information overload. Hence, IA is used to answer the following questions: where 
potential customers for information are in the organisation; why people use a particular 
service or source of information in preference to others; why some people use the 
service frequently or occasionally; why some people never use the service; and what are 
the consequences of information for individuals, their departments and for the business 
as a whole. 
Decision issues: if the following appearances are found in the organisations, IA should 
be used. They are: the same information is repeatedly requested by various departments 
within an organisation for different purposes; they are unable to make quick decisions 
due to non-availability of readymade information within the organisation; to avoid lack of 
conununication bctwecn departtncnts; and living in a competidve cnvironmcnt. 
It is clear from the above appearances or needs that IA can be used to investigate the use 
(or flow, need, processes, sources and resources) of information in an organisation. 
Carefully determining them helps in finding out clear and targeted outcomes and outputs. 
A relevant example is the study by Tah & Mnjama (2004), which used IA to identify the 
information needs, information flows and processes and information resources within 
SADC Secretariat in order to improve the management of information in the 
organisation. The study identified the information sources, the lack of an information 
policy, inadequate training, low usage of the library and registry. Also, the study found 
that it was necessary for the organisation itself to recognize the value of information and 
its vital role in effective management and operations. The main recommendation of this 
study was to create an information centre which would truly serve its needs. 
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Subsequently, after using IA, some problems are actually revealed, which are mainly 
concerned with lack, duplication, gaps, staffing and knowledge. From these revealed 
problems, some recommended strategies could be taken in order to implement a priority 
plan. Pantry and Griffiths (2002, p 26), and Henczel (2001a, pp 132-136) stated the 
following problems: Inequitable distribution of resources, the use of sub-standard 
resources (outdated, out-of-context, lacking authority); gaps, inconsistencies and 
duplication of information; information hoarding/ overload; information being 
fragmented as a result; limited sharing; lack of transparency and accountability, lack of 
information traceability; sections and individuals may have developed databases but not 
have taken a co-ordinated approach; out-of-date information may be being used; 
information that has not been checked for validity and authority; members of the 
community may be suffering from telecommunication problems such as a lack of email 
facilities; staff lacking training in information skins; a community acquiring the same or 
closely similar information several times through a lack of co-ordination between various 
groups of actors. Based on the above simple concept model of problems' appearances 
(IA need), a comprehensive model of IA is presented below in Figure (3.3): 
Problem's 
Appearances 
(IA need): 
Cost and time, 
information, 
knowledge 
management, 
staff, and 
decisions issues 
Need for 
Using applied 
Apphed I-A 
I 
model, such 
Recommend- 
ations: 
as Henczel or 
Orna models 
Options 
Output and 
Outcome Change and Solutions for I lard-solutions 
maintenance the revealed and 
problems 
Soft- solutions 
Figure (3.3) IA concept model 
Figure 3.3 shows four steps for carrying out change and satisý, ing needs in the intended 
organisation. They are: 
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1. Need for change, which has its explanation in the problem appearances. It is the 
most critical step in conducting IA. 
2. Applying the IA model by using a practical guide, such as Henczel's model. 
3. Solutions that are concerned with presenting hard and soft solutions. Hard 
solutions aim to implement such tools as ICTs and soft solutions are concerned 
with staff training issues, for example. 
4. Change and maintenance, which has recommendations with outcomes and 
outputs. Henczel (2001a) discussed the main outcomes and outputs of using IA. 
The main expected outputs are: database reports, tables/charts and visualisation 
(flow diagrams, concepts maps, etc. ) whereas the main outcomes are: (1) intranet 
content management, (2) information product and service development and 
delivery, (3) knowledge management programs, and (4) information policy 
development. 
Concerning the stage of applying IA, Swash (1997) and the U. S. Department of 
Commerce (2002) confirmed that auditing can be internal or external. Swash (1997) 
explained some characteristics of both of them: 
1. Internal auditors: 
- This group should be an internal project group. 
- 'Mey require shorter lead times to identify which are the key departments and 
who are the individuals of greatest significance to the audit, as they come to the 
task with an understanding of how the organisation functions. 
- They may, however, be at a disadvantage as interviewers if they are seen to be 
too closely aligned to departmental or sectoral interests, in which case the use 
of a multi-disciplinary team would increase their chances of success. 
2. External auditors: 
- External auditors should be external consultants. 
Their task requires agreement or a contract. 
They may be preferred for the very fact that they do not know the people 
involved or the politics and history w1dch lie behind existing systems and 
processes. 
They will be seen to provide a fresh and objective view of what may be 
sensitive issues. 
They, however, would require the active support and guidance of internal 
advisers to help them assimilate the manner in which the organisation is 
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structured and to identify individual targets for the survey in terms of their 
strategic significance and information role. 
Whichever method is used, literacy of the information life cycle confirms that one of the 
auditor's role is to improve the efficiency and effectivemness of information and enhance 
the productivity of the organisation (U. S. National Commission on Libraries and 
Information Science, 2002). From a practical point of view, the term information auditor 
refers to a team of auditors. Information itself should be audited by the 
information/compliance auditor. After determining the audit team, the scope of the IA 
should be identified. 
'At the moment, there are no tools available that are spedficalyl aimed at conducting an information 
audit Most consultants advocate the use of jpreadsbeets, databases and dralviq tools and, if you intend 
sending out an e-mail survy, s 45 tbn . 
pecialist survg softivare to be wi btea qlý, ds" (McCracken, 2001). 
So, IA is used to map an organisation's information and knowledge needs and assets, and 
to identify the gaps, the map itself may indicate the kind of communication, which 
reflects that a one way relationship does not do enough to have a knowledge culture, the 
relationships must be two way (IFPL Ltd., 2003). 
3.4.3 Information Audit Scope: IA scope has three elements: information items 
checklist, auditing level and auditing analysis unit. An of them are clarified below. In 
order to compare the conceptual and physical inventory the following points should be 
noted: (1) Document data: auditing documents can be done by comparing the physical 
with conceptual inventories. (2) Survey data: are used if there are no documents. 
" Wlhere the in/omation has not been do, "Umented by the Infomation Inventog, the information auditor 
.y need 
to make some judment as to whether a particular individual ystem contains valuable ma 
information which should be reco p ýp gniýZed and ado ted at the co orate level" (U. S. Department of 
Commerce, 2002). 
To collect the required data for auditing, a questionnaire survey and interviews were used 
although questionnaires are more often used. Before starting the auditing, it is important 
to determine the kind of data, normal distribution data and non-normal distribution data, 
that are required. If the data are distributed normally, a ýower and upper level of each 
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period is required to determine the acceptance level of auditing and then it is necessary to 
find the gap in information flow, as well as the needs, resources and processes. On the 
other hand, if the collected data are not distributed normally, the conceptual inventory 
should be derived from the respondents themselves, and the auditor needs to make some 
judgment. For instance, assume you have used a questionnaire with a Likert scale 1 to 4, 
option 1 being unintegrated and option 4 integrated information flow. Because there is 
no clear document in the teleworking studies, reports and policies concerning the 
information inventory, the option "Strongly Agree" is selected to be a target (Conceptual 
Inventory). So, clearly, the target level of integration of information flow should be 
equivalent to the option of "Strongly Agree" on the 1-4 scale. To determine the upper 
and lower level of this period, the 1-4 scale was divided into four equal parts: 
2 
Disagree 
34 
Agree Strongly Agree 
>_ 3.25 1.75 5x<2.5 2.5 5x<3.25 
flow Poor integrated fl ated flow Integrated flow 
Table (3.1) Coding and Decoding of the 1-4 scale (Conceptual Inventory Scale)ý') 
It is clear from the above table that the 1-4 period is divided into equal divisions. Hence, 
the target level is the Mean of 3.25 or more, and if any item is worth less than 3.25 this 
indicates there is a lack of integration of information flow. Means of less than 2.5 indicate 
poor integrated information flow and unintegrated information flow. Both of them are 
not acceptable. 
Although the treatment of the ordinal scale is a controversial issue, some researchers 
treat the ordinal scale as an interval scale. For example, the Network and Centre for 
Agriculture Marketing'Framing m Eastern and Southern Africa (1995) stated that: "likert 
scales are Ireated as_yz . eldinq intenal data by Me maj'oiýty of markefinýg researcherle'. The judgment of 
this scale is derived from the questionnaire design itself. The option "Strongly Agree" is 
(1) This scale was confirmed by the professor Richard Lowery, the professor of psychology in the Vassar 
College (USA). Some contact took place during May, 2005, through email to confirm the definition of the 
Conceptual Inventory of integration of information flow to apply the IA 'Model in next stages. 
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selected to be equivalent to an integrated information flow. The three remaining options 
reflect a lack of integration of information flow. In fact, Henczel (2001a) recommended 
judging if there are no clear standards for measuring information flow. Because IA is 
used to review and assess information flow, this is called an information inventory. 
How many auditing items are audited in depth? In general, there are two levels of 
auditing: broad level auditing (holistic level) and in-depth level auditing (embedded level). 
The U. S. Department of Commerce (2002) asserted that: 
"the level of audit mqy be defined in items of the levels of the conceptual Information Inventog, and L-I 
mqy exami . ne some or all of information form, content, processes, classifications, costs and values at any 
f the information lifegcle and assess them eriten'a under the identified purpose of the stage o qainst 
Audit, thg also presented some kinds of auditing levels, which an information audit mqy be applied. - The 
information content (item level); The informationform (document or database level); The business gstem 
or tactical level; and the corporate or strategic level'. 
Concerning the analysis unit, the unit depends on the definition of each appearance of 
the problem, the level of audit, and the target need of IA. It can be the organisation as a 
whole, the sector, department, unit, employee or the process itself 
The above figure shows the umbrella of IA scope, which contains an analysis unit, 
auditing level, and items checklist. "Once The sife and scope oj'the audit has been decided, the 
auditor should consider carefuýly the resources and time required to complete The audit, and document this 
in the auditPlan" (U. S. Department of Commerce, 2002). Acquiring the related data is very 
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Figure (3.4) UmbreHa of IA Scope 
important in auditing information. The U. S. Department of Commerce (2002) also stated 
that: "the prime source for this should be the Conceptual Information Inventog, which should have 
pointers to more detailed in/omation ". 
3.4.4 Applying of IA (guidelines, benefits and applied models): Because applying 
IA is a rotational process, there are some guidelines and standards for applying IA. The 
U. S. Department of Commerce (2002) provided some guidelines for conducting IA. 
Appendix (1) contains them. In fact, each applied model has some standards and 
guidelines for conducting IA. 
On the subject of IA benefits, some scholars have divided these into tangible and 
intangible benefits. Others named them on the time line as benefits in the short term and 
benefits in the long term. McGracken (2001) stated the following benefits of using IA: 
(1) a regular IA is the only way to ensure that business is really efficient, (2) it typically 
brings both tangible and intangible benefits, (3) on the less tangible side, there is a 
snapshot of information and communication within the organisation, and (4) the analysis 
will show, not only where tasks are being supported, but where they are not supported 
and where they are duplicated. 
According to Oma's view (2004, p 47), IA gives a map of what the organisation is 
actually doing with information and allows us to measure how well the reality matches 
what the organisation ought to be doing with information. IA in the short term 
provides: (1) attention to immediate threats and risk avoidance, (2) cost saving from 
more rational management, and (3) quick gains from making information more accessible 
or usable for those who need it. In the longer term IA provides: (1) enriched 
understanding of what information and knowledge mean for the organisation at the top 
and throughout the organisation, (2) interaction and negotiation among the "guardians" 
of information resources and the stakeholders, (3) developing a strategy for managing 
knowledge and information, (4) better use of information in supporting key business 
processes and in initiating and responding to change, (5) integrated management of the 
organisation's complete range of information, supported by appropriate management and 
technology, and (6) reliable assessment of the cost-effectiveness of information and its 
use, and of the proportion of the organisation's total valuable assets which is contributed 
by the use of knowledge and information. 
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Regarding IA procedures, Orna in 2004 (p 47) stated that: "Ibere i's as, yel no slandard. /bi- how 
lo do iýlýmialion audils". Also, Boon (2003) confirmed by reviewing the various approaches 
for applying the 1A, that every model of IA has some limitations and there is no universal 
model for applying IA. The U. S. Department of Commerce (2002), however, described 
Lk as a proccss consisting of an examination or surveNI, and an asscssment foflowed bv a 
report and recommendations. In addition, Swash (1997) stated that "Ibe informalion 
acquired ýy means q1' an iýilormalion audil should Ibcu. f pn*filaiýly on business acliviýy in Me firsi 
I. nslance, lookiqojbr breadih ralher Man deph". 
carrv out an IA, there are few conductable models. The most common known 
models arc concerned with I lenczel's model in 2001 and Orna's model in 2004. The 
procedures in both of them are clarified below. 
Orna's Model 
(Orna, 2004, p 47-49) 
Henczel's Model 
(Henczel, 2001 a, p 17-19) 
1. Analysc information implications of objectives 1. Planning 
(what should we be doing with information) 2. Data collection 
2. Ensure support and resources from management 3. Data analysis 
3. Get support from people in the organisation 4. Data evaluation 
4. Plan the audit 5. Communication 
5. Do the audit recommendations 
6. Interpret the findings (match what is against with 6. Implementing 
what should be) recommendations 
7. Present the results of the comparison 7. Information audit as a 
(Recommend action) continuum 
8. Implement change 
9. NIonitor change 
10. Repeat the auditing cycle 
Table (3.2) The Procedures of Orna's Nlodcl and f lenczel's Model 
In spite of both being sinular in general as a process, the main difference between them 
is, concerned with the specificity of both of them. A few comments can be added: (1) 
Orna's model is derived from information strategy need and I lenczel's model is derived 
from the information audit itself, (2) 1 lenczel's model is more concerned with 
information auditing than Orna's model, (3) the author of the I Icnczel model has manN 
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publications and is running many workshops in IA in worldwide, (4) according to 
Henczel's view, information map is one of IA model outputs, (5) according to Henczel 
(2001 a, p xxiii), her model is not a highly structured and controlled process that operates 
in a tightly defined manner. This means the components can be 'tailored' to suit the 
objectives of the organisation and the resources available, and (6) the practical application 
of Henczel's model is more obvious. 
Hence, Henczel's model is more convenient for achieving the research aims than Oma's 
model. The aims are concerned with investigating and mapping information flow. In 
Chapter Eight, more details are provided for the results of auditing and mapping 
information flow in the virtual organisations. 
This section, which is concerned with the IA model, started with providing the definition 
of IA and related concepts and has presented the reasons for applying IA, a proposed 
model for using IA, and procedures necessary before and after applying the IA itself 
These procedures are mainly concerned with starting with the problemýs appearances and 
ending up with the targeted outcomes and outputs. This flow should be controlled with 
the IA Umbrella, which has an analysis unit, auditing level and an items checklist. 
Benefits of using IA are also presented, and Henczel's and Orna's models are clarified. 
The decision was made to select Henczers model because it is convenient for auditing 
the information flow in the virtual organisation. The next section is concerned with the 
mapping of information flow, which is one of the most common of the IA outputs. It is 
actually prepared by one of the visualisation techniques. 
3.5 Mapping of Information Flow 
Mapping of information is one of the IA outputs. It can be defined as a mapping of 
information movement through the organisational layers, internally and externally, with 
customers, suppliers, competitors and, more recently, with employees while they are 
working outside their physical locations (teleworking). Mapping flow can be done for the 
flow of information, data, knowledge, tasks anct the process. In this research, mapping 
takes place in information flow. Elizabeth Orna states that: "E4erience shows tbatpople 
concerned with information manargement have no dificulty with the conce o ormation mappingl, or pt [f inf 
with deriting knowled , ge and 
information needs from the objectives of their own organisationP 
(Hibbered and Evatt, 2004). The needs, reasons and benefits of using information 
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mapping are clarified below. In fact, the benefits of mapping information flows are 
threefold (Hibbered and Evatt, 2004). Henczel (2001a, p 123), Pojasek (2004), and 
Hibbered and Evatt. (2004) stated the following needs of using information mapping: 
- Improving processes through auditing the information flow: This means that the 
mapping of information flow is one of many methods for finding out the opportunities 
for improving the processes, because examining the information flow determines the 
toot cause of the problem. In fact, the systems approach is used to improve the process 
and to allow workers to become involved directly in such a program as it affects their 
work steps. Hierarchical process maps can be used to show the improvements that are 
being made in the process. It can be said that process maps can be used to determine the 
potential sources of the excursion. 
- Shifting from a bottom-up point of view to a top-down: Information mapping 
based on an organisation's goals and objectives can help shift the information 
professional's natural bottom-up point of view to a top-down, strategic perspective and 
increase his or her perceived value. The collected data from the Information Audit 
survey provides the data needed to map how information flows within an organisation 
and between the organisation and the external environment. 
- Finding out inefficiencies: the mapping of information flows identifies die lacks, 
gaps, duplications and inefficiencies that hinder effective information provision. 
- Understanding the real needs: Information mapping is important as a framework for 
analysing how information moves within an otganisation and for understanding the 
services necessary to match the true needs of clients because it enables an understanding 
of how information is used and by whom. The outcome of this process produces a 
deeper understanding of the organisation, stakeholders, various types of information 
services to the stakeholders, where information touches as it passes through the 
organisation. It offers support for a ranking system to identify the most valuable 
potential clients for information resource centre (IRC) services and creates a picture of 
the competitive landscape. 
Concerning the scope of information mapping, as was mentioned before, mapping of 
information is used to help in processes improvement. Pojasek (2004) stated that: 
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"ivherrver there are work steps with man ifies to _y 
information requirements, there will be oppormn 
im 
. 
prove The information flow, this op 0 portuni can befedfrom com uteri .p#g some of 
the information 
collection and storage, and operational controls andfeedback can also be used toprevent excuriionsfrom 
the abproved range". 
Activities are actually divided into two types: main activities and supported activities. By 
using the Pareto principle (80/20), we are able to give a priority to the most important 
activities, which are concerned with focusing on the 20% of activities that typically 
account for 80% of their information needs. As Pojasek (2004) also stated, this helps to 
focus the effort and facilities and to build a workable information system in a "modular" 
fashion by applying the 80/20 rule and obtaining some outside assistance. Henczel 
(2001 a, p 123) said that mapping information flow can be achieved through two levels of 
analysis: 
1. Level One: shows the general intemal and external flows for the organisation. It can 
be based on the organisational chart and show (1) inflows and outflows of the 
organisation, (2) inflows and outflows for each business unit, (3) relationships 
between the organisation and external entities, (4) relationships between the business 
units within the organisation, and (5) identification of the internal communication 
channels (formal and informal). 
2. Level Two: shows details of information inflows and outflows in each business unit 
that enables identification of efficiencies such as bottlenecks, gaps and duplications. 
So, it can be concluded that the scope of information mapping is concerned with the 
level of mapping and the determining of the system and the organisation. Once both the 
system and the organisation are determined, it is important to determine the level of 
auditing, which is actually based on the need for mapping, and the budget, mission and 
vision of the organisation itself To produce the information mapping, there are a few 
steps that can be taken. Pojasek (2004) stated that "many organisations that use leanpmduction 
techniques have alreaiý begun to address informationflow by using a tool known as a value stream map 
(TISM)(')" As Hibbered and Evatt ( 2004) said, mapping information flows is a five-step 
process involving certain tasks: describing the current situation, describing potential 
0) A VSM depicts the entire "value stream" -- that is, the manufacturing process from raw material to 
sbipping dock (Poiasek, 2004). 
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clients, mapping potential clients, ranking solutions for prioritization, and creating an 
it1formation map. 
An information map, however, enables the identification of the information that is 
acquired and generated by the organisation, who acquires or generates it, and who uses it 
and how they use it. This, in turn, enables bottlenecks and duplications to be identified, 
allowing the analysis of the flows to optimise the use of resources, idend6jing 
information on specific topics, and identifying the formal and informal communication 
channels existing within the organisation (Henczel, 2001 a, p 123). 
What are the required techniques for drawing an information map? Henczel (2001a, p 
123) also stated that information flow diagrams can be developed using commercially 
available software such as Nficrografx Flowcharter, ABC Flowcharter, Nficrosoft Draw of 
other drawing and charting products, and qualitative analysis software such as ATLAS. ti 
and QSR NUD*IST. Nowadays, there are many software tools that can be used to draw 
the map of information flow. The simple and cheapest one is NficroSoft Power Point 
", ýIhich enables the drawing of the information map in a simple way. 
'n order to visualise an information map, it is recognized that appropriate tools are 
'leeded and there are many tools actually used in visualisation: Data Flow Diagram, Flow 
Chart, Entity-Relationship Diagram, Signed Diagraph, UML, and Use Cases are the most 
'Ornmonly known. Concerning the visualisation of information flow, Elizabeth Oma 
stated that information mapping is a method to "visualise the immediate and wider 
'3rganisational context and the 'outside world' (Hibbered and Evatt, 2004). 
'The inter retation of infomationflows is the b ,p est 
done using a tisual representation of The inputs and 
O"Outs of each bujiness unit (level2 IF diagram). Examine the inflovs and ou#7owsfor eacb business 
"nit, tbenput the results together to form the bigerpicture. The information flows can be then used to 
identýý effidentflows" (HenczeL 2001a, pp 137-138). 
Ile next section is related to the modelling of information flow by using different types 
13f visualisation tools. 'Mey are Information Flow Diagrams jnflows and Outflows), 
Mow Chart Diagrams, and Use Cases Modelling. All of them are clarified in depth and a 
Proposed road map for using them is presented at the end. 
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3.6 Modelling of Information Flow (Visualisation Tools) 
Mapping information flow can be modelled through many tools. This section of Chapter 
Three is concerned with providing brief details about the main modelling tools of 
Information flow. Concerning the alms of this research study, Information Flow 
Diagrams, Flow Chart diagrams, and Use Case Modelling are used intensively in 
Modelling the information flow in virtual organisations. 
3.6.1 Information Flow Diagram: This is one of the simplest tools to document 
findings from the requirements determination process. It is a simple diagram showing 
how information is routed between different parts of an organisation and has an 
information focus rather than a process focus (Bocil et aZ, 2003, p 391). In the same 
direction, they added a few reasons for using IFD 03ocil el al., 2003, p 391): 
" IFD is used to document the main flow of information around the organisation; 
" IFD helps the analyst to check that they have understood those flows and that 
none has been ornitted; 
" IFD could be used during the fact-finding process itself as an accurate and efficient 
way to document findings as they are identified; 
IFD is a high-level (not detailed) tool to document information flows within the 
organisation as a whole or a lower-level tool to document an individual functional 
area of the business. 
supplianx 
OahýarV nýtýý 
Pýduýtiýn 
Purx--hase 
aýpwtýh 
Ncytax 
Ordar 
13--tails 
, 44--ýourrt I 
Payments 
Inx"Oocas. I Orders 
cle. rAý 
Figure (3.5) Example of Information Flow Diagram (Source: I lampstead School (n. d. )) 
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Ile above figure shows inflows and outflows of information in the organisation and also 
shows the types of information (such as invoices, order, payments, etc. ). Bocij et aL 
(2003, pp 391-392) stated that some IFD features are concerned with (1) Its 
components are basically a source or destination, an information flow, and the 
information system boundary, (2) The ellipse in the diagram represents a source of 
information which then flows to a destination location, (3) In a high-level diagram, the 
source or destination would be a department or specific function of the business such as 
sales, accounting or manufacturing, (4) In a lower-level (more detailed) diagram, one 
Might refer to subfunctions such as accounts receivable, credit control or payroll, (5) The 
name of a source or destination should appear inside the ellipse, (6) The source or 
destination is sometimes referred to as an "internar' or "external entity" according to 
Whether it lies inside or outside the system boundary, (7) The term "entity" is used 
frequently when constructing entity relationship diagrams, (8) 'Me information flow, as 
represented by the arrowhead line, shows a flow of information from a source location to 
a destination, (9) In an IFD the line should always be annotated with a brief description 
Of the information flow. Below is a description of each of the Flow Chart Diagrams and 
Use Cases. 
3.6.2 Flow Chart Diagram: Flowcharts can be defined as "a schematic re resentation ofa ,p Process. Thy are commonly, used in bujinessleconomicpresentations to he45 the audience tisuakýe the 
"Ontent better, or tofindflaws in theproced' GuruNet Corporation, [n. d]. In this research, they 
Will be used to visualise the flow of information through completing the process. Saudi 
National Quality Committee (2001) presented some features of the Flowchart. They are: 
Steps in a process are shown with symbolic shapes and the flow of the process is 
indicated with arrows connecting the symbols. 
e 'Me steps of a process are logical: uncovering problems or rndscommunications, 
defining the boundaries of a process and developing a conunon base of 
knowledge about a process. 
Flowcharting a process often brings to light redundancies, delays, dead ends and 
indirect paths that would otherwise remain unnoticed or ignored. 
Flowcharts do not work if they are not accurate, if team members are afraid to 
describe what actually happens, or if the team is too far removed from the actual 
workings of the process. 
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Furthermore, they presented the three main types of flowchart. They are as foHows: 
1. High-level flowcharts, which map only the major steps in a process for a good 
overview. 
2. Detailed flowcharts, which show a step-by-step mapping of all events and 
decisions in a process. 
3. Deployment flowcharts, which organise the flowchart by columns, With each 
column representing a person or department involved in a process. 
Receivinq Purchasing Quality Assurance 
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Figure (3.6) Example of a Flow Chart Diagram 
10 construct an effective flowchart, a few steps should be taken. The Saudi National 
Quality Committee (2001) also presented the following steps: (1) define the process 
boundaries with start and end points, (2) complete the big picture before filling in the 
details, (3) clearly define each step in the process, (4) identify time lags and 
tion-value-adding steps, and (5)c1rculate the flowchart to other people involved in the 
process to get their comments. A brief background of flowcharts has been presented 
above. The last visualisation technique to be used was Use Case modelling. An in-depth 
analysis of its concepts, types, development and scenarios are contained in the next sub- 
Section. 
3.6.3 Use Case Modelfing 
According to Gcoconnection (2002), Use Case can be defined as: 
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cc a kind classifier representing a coberent unit offifncfionaliý, protided by a gstem, a subgstem, or a 
class as manifested by sepenees of messqges excbanged among the gstem (sub. 5vstem, class) and one or 
more outjide interactors (called actors) togetber witb actionsperformed by the gstem (subgstem, classf '. 
Furthennore, Booch, Rumbaugh and Jacobson (1999, p 220) noted that there are a 
number of important parts of the Use Case definition. Each sequence represents the 
interaction of the things outside the system (its actor) with the system itself (and its key 
abstractions). They presented the following definition of use cases: "A use case is a 
description of a set of sequences of actions, including variants that a ystemper Yoms to_yield an observable 
result of value to an aao?. 
Use cases aim to capture the functional requirements of a system and may have 
associated performance requirements (Geoconnection, 2002). Moreover, John and 
Muthing (2002) stated that use cases are a widely accepted means to support doma-in 
Understanding, to find and document user requirements by understanding what the user 
Wants from the system, and give a good means of communication about the system. 
17hey are used for single system requirements engineering to capture requirements from 
an external point of view. 
Use Cases are also used to describe system behaviour. Booch, Rumbaugh and Jacobson 
(1999, p 219) and John and Muthing (2002) confirmed the role of use case. It describes 
the system's behaviour() under various conditions, so it captures the intended behaviour 
'Of a developed system without having to specify how that behaviour is implemented. 
Because use cases define the functionality or behaviour of the developed system, they are 
Used to model work units that the enclosing system provides as services to outside 
ititeractors (Albir, 1998, p 161). 
Modelling means providing a new concept of behaviour to be, instead of what is. In use 
cases, logical process models describe processes without suggesting how they are 
conducted but physical models include information about how the processes are 
iMplemented (Braunstein, 2000). To sum up, use case is one form of prototype 
tnethods(Whitrnore, 2001). But, according to Caro, Guevara and Aguayo (2003), use 
cases have advantages and disadvantages: they provide a great increase in performance in 
information system development but they cannot support group work or make it 
Possible to skip steps in the methodology. 
ý') System behavior is what a system does when responding to external events (Maciaszek, 2001, p 48). 
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Figure (3.7) The Components of Use Cases (SmartDraw. com, 2005). 
The above figure shows the main components of use cases. Part one shows the use cases 
Within the system, the actors outside the system, and that there are relationships between 
actors and use cases. Part two demonstrates the relationship between actor and the use 
cases, and the relationship between use cases themselves. Actor, use case and the 
relationships are clarified in depth below: 
The Actor is described by Albir (1998, p 160), Booch, Rumbaugh and Jacobson (1999, 
PP 221-223), Maciaszek, (2001, pp 48-49), and Penn State University (2004) as: 
An actor represents whoever or whatever (person, machine, etc. ) that interacts with a 
use case. The actor interacts with the use case in expectation of receiving a useful 
result. 
2. Actors are denoted as a stereotyped class rectangles or as stick person icons. 
3. Actor refers to an external entity to the system. I 
Actors and use cases are determined from the analysis of function requirements. 
A use case represents a complete unit of functionality of value to an actor. 
6. An actor who does not communicate with a use case is meaningless. There may be 
some use cases that generalize or specialize main use cases and do not directly 
interact with actors. They are used internally in the use cases model and assist the 
main use cases in providing results to actors. 
An actor represents a coherent set of roles that users of use cases play when 
interacting With these use cases. 
8. Actors are not actually part of the system: they live outside the system. 
9. Actors may be connected to use cases only by association. 
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10. 'Me general kinds of actors (such as customers) can be specialized (such as 
commercial customer) using generalization relationships. 
11. Actors are used to model users outside of a systern that interact directly with the 
system as part of coherent work units. 
Use case: According to Maciaszek (2001, p 49), Booch, Rumbaugh and Jacobson (1999, 
P 222), and Albir (1998, p 161), a use case can be derived from the identification of the 
tasks of the actor. It is denoted as ellipse or oval, and it must have a name (a textual 
string). It has two kinds of name. The name alone is known as a simple name; a path 
riame is the use case name prefixed by the name of the package in which that use case 
lives. Moreover, Penn State University (2004) added that "a we case desaibes wbat an actor 
does, when ujing the ystem, tofinish aprocess'ý 
Relationship: As mentioned above, relationship is located between an actor and use 
cases, or between the use cases themselves. Booch, Rumbaugh and Jacobson (1999, p 
221) said that, in all interesting systems, some use cases were included as parts of other 
Use cases, and use cases that extend the behaviour of other core use cases. So, these kinds 
of relationship are divided into four types: (1) Association relationship, which establishes 
the communication path between an actor and a use case. This is described by John and 
Muthing (2002) as denoting the participation of an actor in a use case. (2) Extended 
relationship, which is stereotyped by the words <<extend>> (Maciaszek, 2001, p 135) 
atid denoted by a generalization arrow (Albir, 1998, p 164). In this kind of relationship, 
John and Muthing (2002) stated that: "an extend relationsbo indicates that an instance of a use 
' (3) Included relationship, case may be augmented by the bebatior ! peeified by another use case'. 
Which is stereotyped by the word <<include>> (Maciaszek, 2001, p 135) and described 
by John and Muthing (2002) as indicating that an instance of a use case will contain the 
behaviour of another use case, and (4) Generalisation relationship: according to John and 
Muthing (2002), this is a specialization of one use case to another. It allows a specified 
use case to change any aspect of the base use case (Maciaszek, 2001, p 135). 
Use Cases Types: Booch, Rumbaugh and Jacobson (1999, p 223) and Albir (1998, p 
162) stated that use cases mapping has three levels: system levels (topmost), subsystem 
levels and class levels (lowest). So, the main two levels are presented belovr. 
1. High level Use Case: is concerned with drawing the behaviour of the system level. 
Penn State University (2004) and Scacchi (2001) provided the following features of a high 
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level use case: (1) It has use case, actors, tv e and description, (2) It describes the process p 
in abbreviated terms, and (3) essential use cases express a process in an abstract, 
tion-technical manner. An example of a high-level use case is presented below (Figure 
3.8). It reflects the use case for the Distributed & Enhanced Call Centre (D&ECC) 
service. 
CC Manage, 
Calling party 
Distributed and Enhanced Call 
Center Service CC Agent A 
Called party 
CC Agent B 
Figure (3.8) High level Use Case for D&ECC serviCe (EURESCO, 1999) 
2. Detailed Use Case: this has more detail than the high-level use case. Penn State 
ý-'niversity (2004) and Braunstein (2000) stated the following features of the detailed use 
case: (i) it is called expanded uses, which has use case, actors, purpose, overview and 
tYpe, (ii) it describes a process using more detail than the high-level use case. The figure 
below 
shows a more detailed use case, which provides more detail than the previous 
figure (Figure 3.8). 
Service Administration CC Manager 
Agent administration 
Incoming Call Routing 
Agent registry 
Agent A 
Calling party Agent selection 
Agent registration/deregistration 
Called party 
Outgoing Call Setup Call transfer Agent B 
Figure (3.9) Detailed UC for D& ECC (EURESCO, 1999) 
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Scenarios and stories: Producing the use case diagram requires starting with the 
Scenarios. They are useful in this manner. Scholars like Braunstein (2000), Scacchi (2001), 
and Alexander (2004) have already presented some issues regarding producing the 
Scenarios and stories. They are: 
1. In order to design and test the system, it is necessary to use the scenarios directly. 
2. A use case actually tells a story of reaching a goal, or a set of stories about 
reaching or failing. 
3. The UC story captures: (1) a relation (activity designated by a verb/verb phrase), 
(2) the role/community/actor who performs the activity, and (3) the normal, 
exceptional and error scenarios. 
4. Scenarios are the starting point for all modelling and design. 
5. Scenarios are a powerful antidote to the complexity of system development. 
6. Scenarios are applicable to all types of systems, and all stages of the life 
development. This means it varies from brief stories torichly-structured analyses. 
At any level of story, it is important to leave the sequence of actions. 
7. Stories help engineers to ask key questions like: Are these steps in the right order? 
Has a step been omitted? What could go wrong here? Is this story complete? 
8. Sequence: A straight-line sequence of steps taken by independent agentsplqyins gstem roles' 
is roughly what most engineers mean by scenario. Synonyms include Operational 
Scenario - itself part of a Concept of Operations, (Test) Case or Script, Path, and 
Course (of actions or events). The terminology is clearly rather slippery. 
Developing Use Cases: Each use case needs some preparation. According to Maciaszek 
(2001, p 49), one must start with listing the actor (or actors) and use case (or cases) for 
each requirement. Furthermore, John and Muthing (2002) added that: 
. 
p, b cal "There is no standardiZedformfor the content of a use case itseý, ' the standard desoibes the gra i 
representation and The semantics of use case diagrams only. Use cases serve as a means of communication 
,g 
in UML or software development. So from oneperson to another, often amongpersons with no trainin 
XvHtiq use cases in jiVIe text is usually a good choice. There is no general agreement on the attributes 
use cases should have and on the level of descri . 
ption of the use cases. The use case is described with its 
actors, the tiiggers, which means The actors That can activate the use cases. The input and ouput of the use 
case are described and the post conditions and a success guarantee (what the user wantsfrom the use case) 
and a minimaIguarantee (what should in any case not go wrong) aregiven. The main part of the use case 
is the main success scenario which desaibes what the use case actuallv does" 
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711is means starting with the scenario itself then presenting a textual and diagram for the 
Use cases. 
Use Casc Diagram: is the output of conducting use cases. It summariscs text (words) in 
a figure. In textual use cases, tags can be used but in diagram use cases, stereotypes 
should be used Gohn and Muthing, 2002). Maciaszek (2001, p 51) defined use case 
diagrams as "theprind . 
ple tisualitation technique for a bebadoural model of the gstem". Also, he 
enumerated a few features of use case diagrams: it is not just a diagram but also a fiffl 
documented model of the system's intended behaviour, it assigns use cases to actors, and 
it allows the user to establish relationships between use cases, if any. The use case 
diagram is the principle visualisation technique for a behavioural model of the system 
and the two main elements of use case diagrams are use case and actor. Penn State 
University (2004) added that in use case diagrams, an event that causes an actor to 
interact with the system is a process and its name should be a verb-phrase. 
Applying a Use Case: This can be discussed through the following issues. They are 
presented by Booch, Rumbaugh and Jacobson (1999, p 221), Maciaszek (2001, p 82), and 
John and Muthing (2002): 
Use cases can be applied to the whole system (excellent sources of integration 
and systems tests), or to part of the system, including subsystems (excellent 
sources of regression tests) and even individual classes and interfaces. 
Traditional methods of requirements elicitation include interviews, 
questionnaires, observations and study of business documents. Interviews are a 
primary technique of fact finding and information gathering. 
* Use cases can be derived from paper documents, experts or legacy systems so 
they can be used with A information sources. 
*A complete set of use cases and use case diagrams makes sense in larger projects 
with a staff size bigger than 10. In smaller projects it might be more useful to 
make only an overview use case diagram but not A the use cases. 
9 The use case approach is independent of the organisational environment. 
Use cases are a good means to elicit, structure and represent user-level 
information during the requirements phase. Extended with variation points, they 
also enable people easily to switch from single-system requirements-engineering 
practices to domain analysis. 
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3.6.4 Relationships between Modelling Tools: A model is defined by Booch, 
Rumbaugh and Jacobson (1999, p 6) as "a jimplificafion of rraky'. It could be structural, 
emphasizing the organisation of the system, or it may be behavioural, emphasizing the 
dynamics of the system. There is a fundamental reason behind doing the model: we build 
Models so that we can better understand the system we are developing. Also the 
principles of modelling can be added, which are (1) the choice of what models to create 
has a profound influence on how a problem is attacked and how a solution is shaped, (2) 
every model may be expressed at different levels of precision, (3) the best models are 
connected to reality, (4) no single model is sufficient. Every nontrivial system is best 
approached through a small set of nearly independent models (Booch, Rumbaugh and 
Jacobson, 1999, p 6-10). 
A process model is a formal way of representing how a business operates (Braunstein, 
2000). This modelling needs some tools or techniques. As presented above, IFD, Flow 
Chart, and Use Cases are used for visualisation. Shirky (2002) indicated that the tools of 
Visualisation are used to develop software or services. This means they are used as aids to 
cognition and to see what the writer (or speaker) is saying. So, the presented tools in this 
research study were used to visualise the services that teleworkers are actually doing in 
their virtual organisations. 
'Vhereas most of the tisual tools we use are desýgnedjorpresentafion of known objects or quantities, 
wy of using Sra bical tools to see tbingspretious# p information tisualisation is more open-ended It is aa 
ycm ji "nseen: structures, relationshos or data obscured b other data. The te hniques used ake it ea er to 
handle multi-vanate and dense sets of data in a com prehensible wa y, and offer presentation methods 
customized forparficular domains and denjities of information " (Shirky, 2002). ýI 
To apply all of IFD, Flow chart and Use Cases together, the proposed plan below 
(Figure 3.10) is used. The first point starts with IFD gnflows and Outflows). The second 
line uses the Use Case Modelling and the third line the Flow Chart. At the end, 
Information mapping should be completed. 
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Figure (3.10) Visualisation Tools 
This section has three techniques of visualisation. The first tool is the diagram of inflows 
and outflows, the second tool is the flow chart diagram, which actually has three levels of 
representation: the high-level flowchart, detailed flowchart and deployment flowchart. 
The last technique is the use case modelling, which has two levels of visualising: 
high-level use case and detailed use case. All of these techniques are used to v1sualise the 
", formation mapping in the virtual organisation. The relationship between all of these 
techniques is discussed. Also, a road map for using them is clarified above, which has a 
recommendation of starting with IFDs. The second line uses the Use Case while the 
third line has the Flow Chart. At the end, information mapping should be completed. 
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3.7 Summary 
711is chapter has five sections. They are concerned with providing a background of 
information concepts, information flow, information auditing, information mapping, and 
the visualisation of information flow. Different definitions of information, knowledge 
and data are presented and the results seek to say that information is different from data 
arid knowledge; they cannot be considered as interchangeable words. Information should 
flow efficiently from its source to the recipient, and through its life cycle of creation, 
searching and utilization. TEe main model of investigating the integration of information 
flow is presented above. It aims to investigate the flow of the right information from/to 
the right source (recipient) through the tight channel at the right time. Also, the flow of 
information through the organisational levels is discussed. 
Information Audit is discussed with respect to its use in investigating the integration of 
itiformation flow, the relationships between ICTs and the integration of information 
flow, and enabling information flow mapping in a visualisation figure. Its definition, 
-reasons for its application, a proposed model for use, and its procedures are discussed. A 
decision was made to select Henczel's model because it is convenient for auditing 
't1formation flow in the virtual organisations. One of the IA outputs is the information 
Iliap which helps in identifying the inefficiencies. To visualise an information map, it is 
ýCcepted that certain tools may be needed and there are many tools used in visualisation: 
Itiformation Flow Diagram, Flow Chart and Use Cases. The last section contains more 
details concerning these techniques. Their definitions, kinds, level of visualisation and 
developing procedures are clarified in depth. 
Lastly, a conceptual road map is presented to show the relationship between these 
techniques of visualisation. It recommends starting with Inflow and Outflow diagrams. 
Ile second stage uses Use Case modelling, and the third stage uses a Flow Chart. In the 
end, information mapping should be completed. 
'Me next chapter deals with teleworking as a new style of working. It is concerned with 
Ic'ampleting tasks outside the physical location. This chapter has two parts: Part One aims 
to provide a clear picture of a virtual organisation (definitions, teleworking and 
telecommuting, types of teleworking and the implementation of teleworking) while Part 
'rWo is concerned with the ICTs that are actually used in the virtual organisation and the 
flow of information that can be seen through using these ICTs. 
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Chapter Four 
The Virtual Organisation and ICT Applications 
Ititroduction 
Ile main aiin of this chapter is to provide a detailed background regarding a new 
approach and style of working, considered to be a new way of completing tasks; this is 
teleworking or a virtual organisation. To fulfil this aim, the chapter is divided into two 
parts, one concerned with the concepts, types and implementation of teleworking; and 
the second related to the tools of Information and Connnunication Technologies (ICTs) 
Which are required in the adoption of the Virtual Organisation (VO). 
Ile origins of manpower planning can be traced back to 1676 when Samuel Pepys 
became interested in providing a career structure for naval officers in the Royal Navy 
(Chartered Institute of Bankers, 1988, p 170). Since then, manpower planning has been 
'Viewed as an important issue in the development of any organisation as, in today's world, 
employees of one organisation may not all work in the same place (Management Centre 
1-ýUrope, 2002). Since technology allows some types of work to be done anywhere and at 
Itly time, workers are no longer constrained in geographical terms (Cooke, 2002). 
Work can now be carried out globally, 24 hours a day, seven days a week, in a world of 
perpetual travel, virtual teams, virtual management and sometimes multiple bosses. Also, 
although completing tasks has become more flexible as companies have restructured 
themselves, middle management has begun to disappear even though the work they did 
has not (Management Centre Europe, 2003). Executives of today, however, are largely 
self-sufficient. They have a mobile phone, a laptop, and may do most of their own 
typing, filing, scheduling and telephoning. Management assistants, on the other hand, are 
able to assume more responsibility and may be replacing middle managers (Management 
Centre Europe, 2003). It is clear that the systems recreate themselves according to the 
needs of customers. 
Technology has changed the fives of both employees and employers, bringing both 
advantages and disadvantages. Cisper (2000) said that "Just afewjears after the Arab oil 
ftbargo in 1974, confrontations in the Middle East once a ain d ve fuel ces ,g ro tri to new 
heights'ý 
lience, planners, owners and policy makers took the responsibility for finding a 
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convenient way of completing tasks in order to cut costs and work with greater flexibility. 
Some of these suggest that teleworking might help to find more flexible working 
methods. 
No one can deny that this kind of work reveals an argument in research. Most scholars 
argue for supporting and increasing teleworking practices. Others, for example, Fumham 
(2000) found that (1) many people find teleworking alienating, as an electronic 
communication is cold and impersonal; (2) teleworking is a source of isolation with 
teleworkers becoming forgotten telecolonial people; (3) people are social anirnals who 
need interaction and who are happiest in contact groups and an organised job offers a 
sense of identity and loyalty; and (4) one study found that tcleworkers lost their sense of 
identification with and interest in their organisation, feeling that they were forgotten 
people. However, this chapter seeks to provide details of concepts of tcleworking, types 
of teleworking, implementation of telcworking and the ICTs that are used in tcleworking 
practices. Ibcse details will surely help in understanding the environment of tcleworking. 
Then the flow of information can be investigated. 
Part One: The Virtual Organisation 
This part of die chapter illustrates the new style of working that allows workers to work 
across time and locations: this is tclcworking or working in virtual organisations. 
However, this part covers three sections: concepts of virtual organisations, types of 
teleworking, and implementing virtual organisadons. 
4.1.1 Concepts of a Virtual Organisation (VO) 
Ille Virtual Organisation has been given many different definitions; this reflects its 
novelty. These definitions are derived from the competitive digital environment that all 
Organisations nowadays live in, Ibcse definitions also encompass the creation and 
le-creation of markets throughout history, since markets have always re-created 
themselves, shifting the economic fortunes of those present at the creation (Fingar, 
Kumar 
and Sharma, 2002). So, there arc many basic elements regarding the definition of 
the Virtual Organisation. To be clearer, autonomous working comprises the independent 
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Workers (teleworkers or telecommuters) whereas non-autonomous working comprises 
dependent workers. According to Travica (2002), a standard dictionary defines "virtual" 
as "being in essence or effect, not in fact; not actual but equivalenl'. Then, the related literature 
revealed different dimensions of VO definitions. They can be divided into four 
categories. 
Electronic networks: This approach of definition deals with the effective connections 
between many electronic tools and devices and also uses communications extensively 
(Travica, 2002). In 1997, Arn-iitage defined the VO as: "The use, in connection with an 
Individuats emplo Zv m ny loc n, ncZ in yment, of electronic communications tecbnoý fro a atio i ývd g thatpartys 
traditionalplace of em ployment, in such a manner that bujiness benefits acmue over and above those 
achieved by traditional means of communication". This suggests that a VO is a network of 
organisations and/or individuals who share a common purpose or interest; these 
Collectively make up a single entity. Thus, the opposite of "virtuar' is "actual", and the 
term "virtuar' means "practical", "effective" or "essential". Thus, a virtual organisation 
has less formal structure (Stratege, 2002). Wijk, Geurts and BultJe (1998) defined a VO as 
being identifiable as one organisation while consisting of many different organisations. 
Moreover, Travica (2002) stated that Oravec (1996) noted that the VO is "imaginary" 
since it is only created through the linkages of the organisation. Furthermore, Travica 
(2002) added that the VO is real because it can act and deliver products. The idea of the 
VO may be confusing because it juxtaposes the real and the imaginary. 
Various Constituencies (Individuals, Groups, Firms): Travica (2002) noted that 
Davidow & Malone (1992) defined a "virtual corporation" as a temporary association of 
between individuals, groups, firms, etc. This association reflects the response for the 
Market changes. A virtual organisation is therefore one whose members are physically 
distant and cornmunicate by computer, while appearing to be a unified organisation in an 
actual physical location (Whatis, 2000a). The first definition sees a VO as a dispersed 
organisation while the second suggests that the VO cannot exist without the support of 
IT to link its disparate parts. Both of Lucas & Baroudi (1994) and Travica (2002) 
supported the concept of VO as an amalgamation of people and/or organisations 
conu-nitted to achieving common goals by the joining of their expertise and resources, 
the production process can not be completed without using and supporting the 
technologies to link the VO's parts. Partners have equal importance and depend on an 
ICT infrastructure to do their activities. This type of VO is based on ICT and the VO 
can be described as immaterial, supported by ICT (Wijk, Geurts and Bultje, 1998). 
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Plexible Working: Unlike a traditional organisation, the VO does not have a physical 
reality or boundaries. In terms of time, it can also remain in existence for anything from 
several hours to years (Travica, 2002). Flexibility in this sort of working is derived from 
its freelance at working across time and across location. Wijk, Geurts and Bulýe (1998) 
noted that a VO is a network of independent organisations "with a partial mission 
overlap". Each independent entity provides its own particular expertise and co-operation 
based on semi-stable relations, trust and IT, with loyalty being shared among partners. 
The products and services of a Virtual Organisation often depend on innovation and are 
strongly customer based. There is also a clear distinction between the strategic and 
operadonal levels. 
Temporary Organisation: The VO is a new form of organisation which has inherited 
certain characteristics (Travica, 1995). Travica also defined the VO after seven years as: 
"a 6namic, electronic, more or less temporag, inter- or intra-oqanjýational network that is ca pable of 
delivering jpedalproduct? '. 
.p 
cu m 
,p 
iers, sto ers, and riial? ', while Byrne (1993) defined a VO as: "a tem porag network of su 
Davidow & Malone (1992) defined "virtual corporation" as a "teVorag association of 
vatious constituencies (indidduals, groups, firms, etc. ) that come tqetber in order to harness swiftl a y 
sudden market opportunio". Furtherinore, Robey, Boudreau and Storey (1998) defined the 
virtual organisation as: "a tem porag, flexible arrangement of dis 
. 
persed components, contributed ýy 
multiple oqaniýqlions and linked together with information technologieP 
According to the literature review, which was done by Travica (1997), there is 
disagreement regarding the newness of VOs. Some researchers consider the VO as a new 
organisational form, with a flexible structure and collaborative culture. Others said that 
all organisations share some "virtuar' characteristics, the sharing and collaboration are 
the most important criteria for that consideration. This reflects the overlapping between 
different definitions of VO, like virtual corporations, virtual companies, virtual 
otganisations, e-work, teleworking, telecommuting, flexible working, homeworking and 
Mobile working. 
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Byrne (1993) stated that: "The tirtual or , ganiZation 
is a texporag network of indoendent coVanies 
linked bi information technolo to share skills 9, costs and access one another's markets. The companies 
quickI y unite to e4loit a specific opportuniýy and will disperse q/terwardT. Wijk, Geurts and Bultje 
(1998) described this definition as it encompasses three core views on the nature of the 
VO: it is immaterial, supported by ICT, and potentially present but constantly changing. 
Ile co-operation is temporary but the organisation can be initiated again when a new 
opportunity occurs. 
As mentioned earlier from the evidence above, four basic elements of the VO emerge: 
electronic linkages, working across time (that is, they are temporary), working across 
location (they are geographically separate), and they consist of various constituencies 
wotking with flexibility. Ttavica (1997) has his own view of a VO as: "VO refers to a 
porag orpermanent collection ofgeograpbically, dispersed inditiduals, groups andlor or tem ganiýZafional 
units, vbieb do or do not belong to the same organi. Zation; or entire organiZations that de end on ,p 
plete tbeproductionprocesP. electronicknking in order to com 
The study has its own view for providing a definition of the virtual organisation (office). 
It can be defined as a connection of teleworkers of Information and Communication 
Technologies JCTs) across locations and time. 
Palmer and Speier (1997) presented four types of virtual organisation. The main criteria 
for this category were: the projected length of time spent in the virtual work, types of 
projects, the range of involvement, and the number of personnel involved. 'Mese criteria 
suggested four distinct types of virtual organisation: 
Ib Permanent Virtual Organisations: This form brings together players in order to 
respond to market opportunities either to improve profits or to make cost savings. 
This model involves the virtual concept in all operations: tasks, teams and 
management. 
0 Virtual Teams: Generally, virtual teams come from a specific business unit within a 
larger organisation (Greiner and Metes, 1996). 
0 Virtual Projects: In this design, organisadons form alliances or bring together other 
organisations or units, calling on manufacturers, developers and markets from a 
variety of organisations to address a market opportunity. Often these are 
organisations based around similar industries or companies. Examples include new 
business alliances, industry trade associations and buying consortia. 
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* Temporary Virtual Organisations: These may take on multiple projects and develop 
responses to a specific market opportunity. Once the opportunity ends, so does the 
Organisation. 
It, order to illustrate the different views on virtuality and virtual organisations, Campbell 
(1999) presented four definitions from the literature: 
* Internal Virtual Organisation: this applies to one organisation which operates with 
internal teams and consists of several business units, all which consist of autonomous 
groups and teams. Management tasks are often decentralised and employees are 
available in many different places. Thus, the structure of such an organisation is 
flexible. 
Stable Virtual Organisation: based on co-operation between different organisations, 
this VO aims to contract out non core-competencies to several committed suppliers 
closely related to the main organisation. 
Dynamic Virtual Organisadon: a dynamic VO is involved in large-scale, but temporary 
and opportunistic, co-operation with other organisations. TI-ds co-operadon, which is 
extremely flexible in nature, takes place when there are market incentives. 
Web-company (or an 'agile organisation): this is a temporary network of organisations 
based on the use of the Internet where knowledge management and knowledge 
sharing is essential. 
4.1.2 Teleworldng and Telecommuting: Concepts 
It, fact, European Telework Online (ETO, 2000c) provided some points concerning 
both terms: (1) These terms mean to work outside of the physical office, (2) the word 
It telecommuting" being coined by Jack Nilles who promoted these, concepts in the USA, 
(3) This term is most widely used in the USA, while telework is more commonly used in 
Europe, (4) the term "Telework" is used by the European Commission which sponsored 
-research in this field, particularly as means of developing and creating work opportunities 
rural areas or places with economic problems. 
Moreover, "telework" is the European term, which is considered broader than the 
American term "telecommuting". Telecommuting is a subject of telework because 
telecommuting involves only the substitution for the daily commute to/from work 
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91legems and Verbeke, 2003, p 1). Michever term is used, this is the practice of working 
full or part-time by computer in one place that is linked to the company's central office 
Or traditional place of work, with messages and data being transferred electronically 
between the locations (Y-Telework, 2000). 
'Ille common element across all aspects of telework is: "The use of computers and 
telecommunications to chaqe the acce ptedgetgra phy of work". This term is often represented by 
the media and people generally to indicate "home-based working" (European Telework 
Online, 2000c). Moreover, British Telecom (BI) stated that: 'Veleivorkiq 'Means different 
ýgs to differentpeoplel, but its defz itio is g awayfrom the traditional workplace on afull or thin nn 'workin 
Part-time basis, using telecommunications to stay in touch and do bujiness"' (BT, 1997). 
Furthermore, teleworking is the organisation of work by using information and 
cOtntnunication technologies in order to enable managers and employees to get access to 
their labour activities from remote locations (Pe'rez et al, 2005). 
liowever, both teleworking and telecommuting are used interchangeably in this research. 
41so, the virtual organisation (or office) is used as synonymous for teleworking. 
\X%erever 
one of them is mentioned, they have the same meaning. 
4.1.3 Types of Telcworking 
Since there are a number of types of teleworking, it is useful to offer some definitions at 
t1lis point: 
I- Teleworker, telecommuter: This indicates someone who works at home aU or part 
of the time. It may also mean someone who commutes a short distance (to a 
telecentre, for example) instead of travelling to a more distant office (European 
Telework Online, 2000c). 
2. Plexible Working: This can include flexible working hours as well as flexible 
location, contracts of employment etc. The concept of flexibility involves rethinking 
employment policy and its consequences. One example of flexible working is the idea 
of "hot desks". Employees do not "own" a particular desk but use any desk that is 
available on that day. An office in New York State supports 800 people with just 200 
desks, for example. IBM, for example, uses these ideas extensively, being driven by 
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aggressive competition in the computer industry (European Telework Online, 
2000c). 
3. Telecentres: Traditionally, businesses gather staff at a single location but computers 
and telecommunications allow team members to work together whether or not they 
are in the same office, town or country. With telecentres, employees travel to the 
office that is most convenient and the team then communicate and work together 
electronically (European Telework Online, 2000c). At a telecommuting centre, 
employees work outside of a central office. Furthermore, such centres can be used by 
employees from one company or shared (Bredin, 1996, p 7). Evidently, if such 
centres were developed, this would accelerate take-up of telework methods and 
would provide facilities for people who wish to avoid the cost, time and 
inconvenience of commuting but are not happy to work from home (European 
Telework Online, 2000c; European Telework Online, 2000b). 
4. Telecottages: These are telecentres which are situated in rural villages. This 
movement started in Scandinavia and has now spread to many other parts of Europe 
such as Ireland, France, England, Wales and Scotland. Telecottages may be converted 
redundant buildings or conventional office buildings. The idea of telecottages was to 
bring opportunities to people in remote areas to gain skills by working for "hi-tech" 
employers who were traditionally situated in urban centres. Telecottages also help 
with economic regeneration by helping local people to find work and have often 
introduced new technology to local companies. Furthermore, they provide local, 
home-based people with a network of contacts as people do in a conventional office 
(European Telework Online, 2000c). 
Concentrative teleworldng: One example of concentrative telework was provided 
by Dell, who brought together customer support operations from several European 
countries (UC) and concentrated them in centres in Ireland and the UK. Such work 
aims to provide quick and effective services for customers who are generally 
concerned with service rather than the physical location of the service provider. With 
network-delivered services, and with economies of scale and variations in local cost, 
it is reasonable to question the conventional idea of placing service personnel close to 
the market they serve since modern telecommunication eradicates ideas of distance 
(European Telework Online, 2000c). 
6. Offshore telework: Offshore telework, a term coined by MTA during the Study of 
Telework (1992-1993), is about moving jobs away from their traditional region, town 
or country. It is important to remember, however, that telework neither creates job 
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opportunities nor destroys them; instead it offers opportunities. For example, India 
has become involved in software production, the Philippines in systems maintenance 
and data management, and the West Indies in customer services work. This gives rise 
to fears that offshore telework may indicate moving work to lower cost economies. 
The MTA's published report that was designed to assist local, regional and national 
governments and economic development agencies, responds to both the 
opportunities and the threats posed by offshore telework (European Telework 
Online, 2000c). 
7. Televillage: The televillage is an extension of the telecottage, the idea being to 
develop a community geared to the environment of the networked economy, where 
each home is fully equipped with an internal network which is connected to the 
village network and, through broadband, ultimately to the "global village", thus 
combining a rural lifestyle with access to the "information highways". A televillage is 
already being developed in Wales and the idea is being discussed in areas such as the 
Highlands and Islands region (European Telework Online, 2000c). 
8. Nomadic teleworlcing: Service engineers, sales personnel and many executives are 
examples of nomadic workers as their work demands considerable travel. For such, 
their place of work is wherever they happen to be at the time and they may make use 
of technology such as notebook PCs, mobile telephones, voice and fax mailboxes, 
messaging services and remote access. Nomadic teleworkers usually have some office 
facilities at home but mainly need to have access to good facilities when travelling. 
These needs arc being recognized by some airports, trains, hotels chains and airlines 
which provide rooms with easily accessible jack points for modems (European 
Telework Online, 2000c). 
Part-time and full-time teleworkers: Teleworking may be part-time or full-time, 
the option being controlled by mixing organisational and personal needs. Y-telework 
(2000) defined them as: (1) Part-time home office: such employees still work 
primarily at the traditional office but spend a certain amount of hours at home (the 
average being 1.5 days per week), carrying out similar tasks to those they would 
complete at their office. (2) Full-time home office: here the primary work place for 
employees is their home. For this type of working, all the necessary equipment needs 
to be at hand. 
10. Mobile telewotkers: Mobile telework involves workers, such as executives, 
professionals, representatives or service staff, using ICTs to deliver a range of 
services "on the road", from a car or even a briefcase. Previously, such activities 
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would have involved office-based staff or visiting company offices. Sales 
representatives use this form of teleworking as they have no base office as they are 
constantly on the move (European Telcwork Onlinc, 2000b; Bredin, 1996, p 8; 
Y-telework, 2000). 
1- Functional relocation: Functional relocation is where tasks and functions that were 
carried out close to the customer are now delivered at a distance. For example, selling 
that once took place in the High Street, is now delivered by phone or computer (the 
"front office'ý; and service and maintenance work once carried out "on site" may 
now be done anywhere in the world using remote access (the "back office") 
(European Telework Online, 2000b). 
12. Employed teleworkers (self-employed): For such workers, their contract of 
employment includes the home as a place of work as well as, or instead of, their 
employer's premises. Self employed or freelance teleworkers tend to follow the 
market and will work on site if needed (European Telework Online, 2000c). 
13. Informal or illicit teleworkers: Some teleworkers may work informally or even 
illicitly as they and/or their management see the benefits of teleworking and adopt 
the practice, but without the approval of the company, sometimes even when the 
company is actively opposed to such work. Research carried out by European 
Telework Online (ETO) showed that informal teleworking in the UK is more 
common than formally supported programmes (European Telcwork Online, 2000c). 
14. Entrepreneurial teleworkers: Some people who start up a business for the first 
time, work from home until they can afford a traditional office. Now, however, many 
entrepreneurs reject the idea of a formal office and expand their businesses on a I 
networked basis, with staff working on an individual basis (European Telework 
Onhne, 2000c). 
15. Hotel teleworker: This is a description for work arrangements where employees use 
desks on an "as-needed" basis (Bredin, 1996, pp 8-10). This type of teleworking is 
called hotelling or "hot dcsking". Most hotels supply a contact with a network in, for 
example, a sleeping room and/or a lobby. 
16. Clicnt sitc tclcworkcrs: This type of teleworker satisfies the needs of their 
customers at the customer's own site. 
17. Satellite office teleworkers: Where there is a significant concentration of 
employees, these may be based in a remote office location, allowing employees to 
share files and thus reduce expenditure and travelling time (Y-telework, 2000). 
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18. Home-based teleworkers: Home-based telework is when an employee works at 
home instead of at the employer's premises (European Telework Online, 2000c). 
Baruch (2000) stated that this style of working is not a new phenomenon: large 
numbers of people worked at home in the pre-industrial era. 
This section of Chapter Four explains the different types of teleworking i. e. flexibility of 
teleworking is reflected in these various types. The following section covers the 
itnplementation of a virtual organisation. 
4.1.4 Implementation of the Virtual Organisation 
'The word 'WrtuaP'mOt be said to be toda 7 eima a y's organisational buý ord" Gohnson, H nn nd 
O'Neill, 2001). However, this virtuality cannot happen without the art of ICTs, 
Particularly the Internet, which is the main platform for virtuality. As Fingar, Kumar and 
Sharma (2002) stated, the Internet market is considered the virtual place where the 
buyers and sellers exchange products and services. This virtuality allows a company more 
effectively to meet the needs of its customers. Tbus, the approach of virtuality helps 
Providers to be near to their customers, which is the aim of all businesses. 
The implementation and implemen'ting of VOs involves the adding of new technology, 
Which raises issues, including: 
In implementing a new technology, active interaction actually happens between 
four elements: organisational. structure, people, technology and processes. 'Me 
people are customers, employees (internal employees and teleworkers), suppliers 
and shareholders. 
Adopting a new technology has a -positive and negative impact on managerial, 
organisational and human issues. Ellis and Reavill (1999) confirmed the 
significant impact of technological change on both humans and organisations 
(public and private), and also, the importance of using a systematic approach in 
the investigation that impact. 
Management Centre Europe (2003) offered three suggestions for implementing 
virtual and remote team technologies: map the virtual infrastructure and its 
technologies; select the right tools for collaborative work; and build a community 
and team spirit through technology. 
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Adopting a new technology into a virtual organisation should be controlled by 
using such standards. 'Mey are mainly balanced between flexibility in working 
and the cutting of costs. 
* The strategic purposes of new technology are to reduce operating costs, to 
increase flexibility, to improve the quality of a product or service, and to provide 
better control and integration by means of better information and better error 
detection processes (Chartered Institute of Bankers, 1988, p 135). 
Also, there are some issues concerning training. They are: 
e Teleworkers need to train in order to do their work remotely, and managers need 
to train in how to facItate them and monitor their progress. 
Regarding the needs for training, Resnick (2004) stated that technology alone is 
not sufficient to achieve the objectives of knowledge management. This reflects 
the real need for adding the training strategy to technological solutions. However, 
the TCA (2000, p 317) mentioned that teleworkers naturally need training in (1) 
the teleworker's specialism (accountancy, design, etc. ), (2) entrepreneurship, 
business and management skills, (3) IT skills, and (4) management of VOs 
(including self-management, managing teleworkers, project teams, etc. ). 
This new economy offers both opportunities and risks. Highly skilled workers in 
IT are in demand and attract above average compensation packages. Less skilled 
and some non-IT workers are more likely to be displaced by rapidly changing 
technologies (Cooke, 2002). 
Using new technologies and new ways to manage, a virtual organisation cannot 
only be successful, but can also achieve an extraordinary level of excellence 
(Underwood, 2002, p 209). 
Concen-iing knowledge management, Damodaran and Olphert (2000), confirmed 
that the system of knowledge management must be a socio-technical system that 
has, as its objective, the management and sharing of knowledge to support the 
achievement of organisational goals. In fact, it is a vital point in the 
implementation stage. 
There are some barriers against adopting a teleworking system. Managerial resistance to 
teleworking is often cited as the most common reason why teleworking schemes do not 
succeed (Fuller and Harriman, 2000). In fact, managing teleworkers is considered to be 
an irnPortant issue nowadays. 
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'The inforwation revolution has forced organisations into radical new wa ys of workin g-a world of 
. global operations working 24 hours a day, seven da ys a week. As companies have restructured and 
flattened, middle management has begun to disa pear. Their work, however, has not disa eared with .p 
pp 
them! " Nanagernent Centre Europe, 2001). 
Whether to move towards centrahsation(') or decentralisation is an important question 
t1ow days. Schermerhorn (1999, p 215) noted that decentralisation has increased with the 
revolution of Information Technology because, with advanced information systems, 
tnanagers can more easily stay informed about a wide range of day-to-day performance 
Matters, as they have information on results readily available. It means that they can allow 
Inore decentralisation in decision-making and centralised control. 
On the subject of information flow in the virtual environment, teleworkers actually work 
outside their physical location of employment. The milestone of this flexibility is the 
advanced use of ICT. Flexibility does not mean losing information flow, but it should 
Mean flow in an efficient way otherwise teleworkers are working in isolation. There are 
already some frustrations, such as Sawin, Calcatera and Olka (2003) in their research. 
11ey found that battery use and communications set-up were two of the most frequently 
Cited frustrations. Furthermore, Bakkeren, K6the and Schulz (1997) found that one of 
the key problems of the virtual enterprise was the sharing of information between 
different companies. They tried to indicate the reasons behind this problem by stating 
that this problem includes the need for neutral specification of information, the 
distribution of information, the control of information flow, and the security of 
information. Moreover, Harris Miller, president of the ITAA stated that: "Studies show the 
f ppers to widespre ption of Jrustration o slow speed network connections is one of the biggest show sto ad ado 
e-work. The good news is that higb speed Internet access is now widely, avaibble" (Greenspan, 2002). 
It is important to establish flexibility in working outside the office without sacrificing the 
objectives of the job. 
It, the virtual organisadon, face-to-face contact is substituted by electronic, paper-based, 
audio, or voice communication. These should be enough to complete tasks without 
sacrificing the humanity of teleworkers. Information flow in the virtual organisation is 
considered a milestone in studying the progress of virtuality applications. According to 
Greenspan (2002), 20% of respondents feared that they would not have enough contact 
(1) "CentraRsation is the concentration of amthodlyfor most dedsions at the top level of an organisation. DecentraAsadon if the 495eradon of amthofio to make dedsions throqhout all levels of the organisation"(Schert-nerhom, 1999, p 215). 
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With their fellow workers and 60% of those with this concern said they would be more 
likely to telecommute if, through technology, they could have immediate face-to-face 
Contact. This is a challenge to business today. Dr. Mark Hale stated that: "tbefundamental 
cballenge toda Im y is wben jou move assets from one place to anotber, jou ose all the info ation and 
businessprocesses tbatgo witb tbem" (Serva, 2004). According to Strader, Lin and Shaw (1998) 
an information infrastructure, utilizing Internet and Intranet technology, can support the 
Communication required for effective virtual organisation management. So, the 
theoretical readings (reports, magazines, contracts and other forms of teleworking) 
confirm the concept of integration of information flow. However, the following question 
is raised: Is this the case in real life? Hence, this research study tries to investigate and 
triap the information flow in the VOs. 
'Researchers have invested considerable effort in isolating the conditions under which electronic 
communication is most effective. A number of_years ago Daft and Lengel (1.986) proposed that, as 
channel ca rom pado dearases f jace-to-face to tele hone to coiVuler-based Outems and memos, the p 
, vedium becomes less rich. Thgpro osed thatfor equivocal tasks, jace-lo-face meetings should be used, p 
andfor unequivocal messages lean media, such as written memos should be used. Their theog has not 
been supported by the research data, however. For example, a number of studies re ort no su erio of pp fi_* 
lideo communication (greater channel ca a over audio or text-based edia (less chan eca p d6, m nl a p 
'rhe belief thatface-to-face interaction is more powerful than mediated interaction continues to e%ist in 
, bo, bular writing on virtual organi. ZationP (DeSanctis and Monge, 1998). 
1here are two points here. The first one is the standards of information use in the VOs. 
Itiformation should flow according the needs of users. What is more important? The 
distribution of work is divided into two styles: working across locations (physically) or 
Working across time (temporally). So, the work should be designed and applied with such 
standards of distribution tasks, information and knowledge. Also, any system of 
information needs to be developed and improved regularly according to these standards. 
One of these standards is the "integrated information flow" which will be investigated 
later in this research. The Chartered Institute of Bankers (1988, p 135) added that 
iMproved information systems should help managers to plan and control work more 
effectively (e. g. using databases) and the better information systems open opportunities 
for more centralisation of decision-making by top management and a reduced need for 
triiddle managers, who might be reduced. 
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The second point is the understanding of profiles which lead to an understanding of 
the real needs of information. For example, Pezeshki-Rad and Zamani (2005) 
investigated the information-seeking behaviour of extension managers and specialists in 
Iran. They identified the factors that correlate with this behaviour. The results of 213 
questionnaires revealed a negative correlation between managers' years of extension work 
and their information-seeking behaviour while a significant positive correlation was 
found between years of education, level of job satisfaction and information-seeking 
behaviour for specialists. Also, they suggested that providing valuable information 
sources and removing information seeking barriers, can improve information-seeking 
behaviour of extension specialists and managers 
Conclusions to Part One: It can be deduced that organisations are moving towards 
More flexible working. Through history, it appears that working across locations and 
tirne is more beneficial for employees, employers, customers and society. Different 
concepts of the VO are provided in this part. In this work, all virtual organisation terms 
(telewo. tking and telecommuting) are used interchangeably. Different types of 
teleworking are also provided in this chapter. The last section covers some issues 
regarding the implementation of the VO, particularly the information flow in the VOs, 
and both the adopting of a new technology and training as two opportunities for 
itliproving the information flow in the VOs, are discussed. As was mentioned before, a 
VO relies heavily on using ICTs. Consequently, the second part deals with covering 
various tools of ICTs that are actually used in the VO. 
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Part Two: The use of ICTs in Virtual Organisations 
The airn of this part is to present a clear view regarding ICTs that are used in the virtual 
organisation. These ICT tools are considered the infrastructure of a VO. However, the 
advancement of ICT and IT leads to more practice of teleworking. A number of 
comments have been made regarding IT/ICT and VOs, including: 
* The IT revolution and the development of the Internet constitute the next major 
change in society as it moves from the industrial to the information age 
(Terashima, 2002, ix; Kevan and McGrath, 2001, p 3). 
. 
fined as ubat 'compises the IT or ICT? According to Smith (1999, p 7), "IT can be de 
. 
piiate, productive use of ICT", whereas knowledge, skills and understanding' to make a . 
ppro 
ICT involves the tools that should be used, which also can be broadly defined as a 
set of activities that facilitate, by electronic means, the capturing, storage, 
processing, transmission, and display of information. 
DeSanctis and Jackson (1994) stated that IT is a basic mechanism for providing 
support and control to virtual forms. 
'Me development of technology should increase the workers ability to work in 
flexible arrangements. 
Ibc review of the literature indicates an implication of the definition of a VO is 
that a VO can be thought of as an electronic network organisation (Travica, 2002). 
Gupta, Karimi and Somers (1995) noted the telecommuting problems associated 
with communication technologies and their capabilities. 
'Wideipread use of IT has reduced the iVortance ofgeographical boundaries and allowed some 
yIcx iVI tm ýpes of labour senices to beProtidedfrompractical# an o ation. For eae, be Inte et and 
,g 
technologies now allo some workers to work m home when com fro pefing for other networkin 
talent. Tbg can also lower Their costs by redistributing work to regions or even countries where 
labour costs are relatively lower. IT also ives em, lqyers access to a more diverse ool of workers 'g, pP 
includig the disabled, older workers, parents with small children, and others who prefer to work 
from kom? ' (Cookc, 2002). 
The vital relationships between system usage and user satisfaction are widely 
accepted and used as surrogate measures of information system success (Bokhari, 
2005). 
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Bokhari (2005) used a meta-analysis approach to validate the relationship between 
system usage and user satisfaction. The findings confirmed that there exists a 
significant positive relationship between "system usage" and "user satisfaction". 
Each tool of ICT should have its facility of hardware or software, or both. Regarding the 
definition of hardware, this refers to devices that you can actually touch, like disks, disk 
drives, display screens, keyboards, printers, boards and chips (Webopedia, 2003). 
Wischhusen, Snell and Scales (2000, pp 103-117) provided a list of the main categories of 
hardware: input devices (e. g. keyboard, mouse), main processing unit (e. g. CPU, 
memory), storage devices (e. g. hardware drive, floppy drive), output devices (e. g. printers, 
speakers), and cables connectors. In contrast, software is untouchable. Software exists as 
ideas, concepts and symbols but it has no substance. Software systems are computer 
instructions or data. Anything that can be stored electronically is software (Webopedia, 
2003). Regarding kinds of software programs, Wischhusen, Snell and Scales (2000, pp 
118-124) presented the categories of software as follows: Ile ROM BIOS chip (read- 
only memory), operating systems (e. g. MS-DOS), applications software (e. g. 
spreadsheets), and progranuning languages (e. g. C++ and Java). 
ICT itself is divided into three categories: electronic office systems, electronic 
communication systems, and office management systems. Certain conclusions will be 
presented at the end of this chapter. 
4.2.1 Electronic Office Systems (EOSs): these includc photocopiers, scanners, word 
processors, spreadsheets, statistics packages, project management tools, audio 
conferencing, videoconferencing, multimedia systems, and presentation software. 
Word Processing: This involves the use of a computer to create, edit and print 
documents. It is considered the most common computer application. It enables the user 
to create a document, store it electronically on a disk, display it on a screen, modify it by 
entering commands and characters from the keyboard, and print it on a printer 
(Webopedia, 2003). Word processors are used to produce letters, reports, project and 
books (Williams, 1999, p 32). Regarding publishing by using word processing: 'More 
advanced uses may be made of ivordprocessin ftware t ^r, tst1; hn g so o eaedek og (DT p pubis i P)products. In 
these cases thepresentation of The text is more complex, andpidures can be included" (Poole, 1998, p 
66). 
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The great advantages of word processing over using a typewriter are that it is possible to 
make changes without retyping the entire document. Mistakes can be corrected easily by 
backing up the cursor and correcting the mistake so it is easy to delete a paragraph, 
equally easy to insert a word, sentence or paragraph in the middle of a document, and it 
is easy to send the file to a printer to get a hard copy (Webopedia, 2003). This use of 
word processing reflects the importance of the electronic format of information because 
it is easy to manage and control. 
According to Webopedia (2003), the advanced kind of word processors are called 
full-featured word processors which usually support the following features: file 
management, font specifications, footnotes and cross-references, graphics, headers, 
footers and page numbering, layout, macros, merges, spell checkers, tables of contents 
and indexes, thesaurus, and Windows. 
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Figure (4.1) Example of Microsoft Office Word 
The above figure reflects an electronic information format (electronic document). It is 
created by hand printing and is easy to change, modify and save work electronically. 
Photocopier: The photocopier started its development in the early 1800s. Then, 
electrostatic photocopying was invented in 1938 by Chester. F. Carlson, an American 
physicist. It is a machine which reproduces copies of documents or illustrations (Flenly, 
[n. d. ]; Pn'ntercarddgeslnk, 2003; Glzmolllghway, 2003). Moreover, Flenly [n. d. ] stated 
that: "Unlike the earlier methods which require liquid chemicals, photocopiers were completely dg. This 
Ope ofphotocopyhýg is known as Xerograpý)y, "Xeros' in Greek means 'dg' and ýraphj' means 
wrifin ". In general, photocopiers present the same shape of the used paper as well as ,g 
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controlling size and colour, so it is easy to minimize or maximize the size of the paper. 
Concerning the lifecycle of information, the photocopier is actually used in the storage 
stage. 
Scanner: This can read text or illustrations printed on paper and translate the information 
into a form the computer can use. This translation relies on digitizing an image, dividing it 
into a grid of boxes, representing each box with either a zero or a one. The resulting 
matrix of bits, called a bit map, can then be stored in a file (Webopedia, 2003). 
Wischhusen, Snell and Scales (2000, p 108) stated that the principle working of scanner 
relies on "readiq words, gmbols or othergra hicsfrom a printedpage and ' translate' tbepattern of p 
puter can store and mani pulate liýht and dark (or colour) into a digital signal the com 
Also, Webopedia (2003) stated that scanners differ from one another in the following 
respects: scanning technology, resolution, bit depth, size and shape. There are two types 
of scanner: the flat-bed scanner and the hand-held scanner. 'Me most common type of 
scanner is the flat-bed scanner, the hand-held scanner is smaller and cheaper. Scanned 
pictures, which can be changed using sophisticated image editing software, are often used 
in publishing work (Williams, 1999, pp 6-7). The most popular type of scanner is a flatbed 
scanner which works in a similar way to a photocopier (Wischhusen, Snell and Scales, 
2000, p 108). In fact, the scanner aims to transfer the hardcopy of paper to an electronic 
version which is then easy to save, send, modify and retrieve by using the computer. 
Spreadsheets: A spreadsheet is a grid of cells in which values can be laid out and 
calculations performed. The traditional basis of the use of spreadsheets is the concept of 
modelling. They are used for calculations, forecasting and modelling (Poole, 1998, pp 68- 
69; Williams, 1999, p 32). Regarding the basic working of the spreadsheet: 
.p 
of yn ro es nms. t preadrheet is a coVulerprogram which is designed to Apla a dp csu ber. I is made u ,, A s 
agrid into which numbers are entered. Tbeprogram contains many mathematical, statistical andfinancial 
plied to the numbers. Man 
_y spreadsheets 
can also show the numbers in the calculations which can be a 
, 
phs" (Williams, 1999, p 54). form of gra 
Most spreadsheet applications are multidimensional(') (Webopedia, 2003). 
(1) meaning that you can link one spreadsheet to another. 
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Figure 4.2 Example of Microsoft Office Excel 
It is clear from the previous description of spreadsheet and the above figure that the 
main aim of a spreadsheet is to process data in order to aid decision-making. 
Audio Conferencing Systems: This kind of system alms to send and receive audio 
messages through the telephone networks. More than two users can be in this kind of 
meeting. Terashima (2002, p 40) stated that it is less expensive than other distance 
education systems. So, this kind of connection aims to send and receive audio information 
over the telephone networks. 
Videoconferencing Systems: This can be defined as linking individuals or groups 
communicating across networks using audio voice and video images (Williams, 1999, PP 
89; Armitage, 1997). This kind of meeting is cheap when compared with traditional types 
of meeting. 
For installations of videoconferencing, it is basically important to determine the number 
of people involved at each end of the videoconferencing link, the arrangement of 
cameras and the size of the display screen will vary. Desktop systems, mobile units, and 
room installation are the three common known groups of conferencing systems. A 
camera, often placed on the top of the monitor, records the digital images of the user 
while a microphone captures the speech. This signal is then transmitted across the 
network to the receiving station where the image is displayed in a window on the 
monitor (Williams, 1999, p 89). 
In addition to the required bandwidth to transmit a video signal, VC requires two 
channels to transtnit both audio and video signals in conferencing (Terashima, 2002, p 
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41). The main benefits of a VC are: (1) It connects offices in different countries around 
the world, (2) It saves time, (3) It saves the cost of traveling and accommodation 
(Williams, 1999, p 89). This sort of meeting and information (audio, video) flows from 
sender to receiver via convenient electronic channels. These could be online meetings as 
well as face-to-face. In fact, both audio and videoconferencing seek to contact at least two 
persons in different locations at the same time. 
Multimedia Systems: Multimedia communication provides an existing new way of 
presenting information in an interactive and non-linear format that is referring to the 
representation, storage, retrieval and dissemination of machine-processable information 
expressed in multimedia, such as voice, image, text, graphics and video (Poole, 1998, pp 
74-75; Hac', 2000, p 33). In fact, web page design now incorporates multimedia features. 
'Multimedia is the mixing of differentjotms of media within one ro ra . Such media include text, pgm 
, gra 
* *tal cameras-tideo phics- in theform of drawings, clo art, scanned ho or hs or imqgesfrom diV p tga 
.p 
clos, sound clos or animations" (Poole, 1998, p 74). 
Since the mid 1990s, the development of multimedia is increasing, with increases in 
performance and decreases in price. This increased usage is due to the use of computers 
to present text, graphics, video, animation and sound in an integrated way (Webopedia, 
2003). However, the main multimedia components and their characteristics are video, 
audio, computer graphics, text, photographs and translations. 
Regarding the advanced technology of multimedia: first, Heath (2001, pp 2-4) noted that 
the digital multimedia revolution needed to have several things in place. He noted that the 
first if these was demand from the customer, compression techniques to make 
transmission viable or reduce the amount of bandwidth needed, processing power to 
handle the compression/decompression, standards, back channels to provide an 
interactive loop, bandwidth, and internal distribution. Secondly, Poole (1998, p 75) stated 
that, through the use of hypertext and hotspot link pages, text, images, sound music and 
video can be transmitted. Authoring languages such as HTML are relatively simple to 
understand and use. Languages such as Java give wider scope but are more difficult. 
On the subject of comparison between audio conferencing, videoconferencing and 
multimedia systems conferencing, it can be summarised that audio conferencing is 
concerned with sending (receiving) audio information, videoconferencing is related to 
sending (receiving) audio and video information and multimedia conferencing covers the 
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other format of information (such as text, graphics, animation), in addition to audio and 
video information. Regarding the role of multimedia in information flow, Lim and 
Benbasat (2002) also confirmed the influence of multimedia on improving the 
comprehension of organisational information. 
Presentation Software: There are many kinds of software that are used to show intended 
information that is designed for participating in promotion, marketing, launching, project 
management, etc. These programs create various sorts of charts, figures, tables, diagrams 
and text. Webopedia (2003) presented a type of business software that enables users to 
create highly stylized images for slide shows and reports. Most systems enable the user to 
import data from a spreadsheet application to create the charts and graphs. Presentation 
graphics are often called business graphics. Therefore, visualisation of data by such 
presentation software helps in processing data to be understood as information to get the 
required decision. 
Statistical Packages: Statistical packages are usually used in decision-making procedures. 
They are also used to clarify data after processing to be convenient information for 
decision making and taking. There are two shapes of these statistical diagrams: charts and 
graphs. A 2D diagram can often represent objects more clearly than words so statistical 
diagrams can represent numbers more clearly (Wischhusen and Scales, 1996, p 201). 
There are two kinds of statistical programs: general purpose statistics package like Stata, 
Minitab, and BMDP), and special purpose like TSP, SPSS, SAS, S-Plus, Speakeasy, SCA, 
SAS/JMP(SAS)/ INSIGHT*, RATS, LISREL and LIMDEP, IMSL, EQS and GAUSS). 
For more information regarding these programs, see Appendix 2. Regarding the effect of 
statistical packages on information flow, it is important to know that converting data from 
numbers to graphs and charts is increasing the understanding of each case. One can 
deduce that the usage of a few statistical packages may increase the efficiency of decision- 
making. 
Project Management Tools: the deadline is the major critical success factor (CSF) for 
each project. To meet this deadline efficiently, each project requires such tools, which 
should cover at least one of the following tasks: principles of project planning, project 
initiation, project lifecycles & planning, identi4ring tasks & estimating, quality issues, 
anticipating problems & motivation, financial issues, and applying principles (Farthing, 
2002). These tools of management are important because any project is actually divided 
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into a few parts. So, there is a real need for managing the time to complete each part 
within the target time. 
To sum up this section, it is clear that the above ten tools of electronic office systems are 
mainly concerned with processing data in order to be ready information to be used for 
decision-making and managing the format of information to be useful in 
decision-making. Three of them (audio conferencing, videoconferencing and multimedia 
systems) are concerned with sending/receiving the different forms of information to 
different locations at the same time. No one can deny the importance of all these systems 
in the teleworking environment. The second section covers the methods of electronic 
communication. 
4.2.2 Electronic Communication Systems (ECSs): These systems are usually 
constructed from telephone-land hnes (PSTN), facsimiles, multiple phone lines, mobile 
telephones, computer modems, ISDNs, ADSLs, electronic mail, voice mail, answer 
machines, call waiting and chat software. Basically, there are three kinds of 
communication networks: telephone networks, computer networks and the Internet 
network. 
The telephone network is mainly used for transmission of voice signals. Besides 
that, it is used for the transmission of image and data, especially in Internet dial-up 
connections, or for using ADSL connections. 
2. Internet network- there are three concepts related to the Internet network: The 
Internet, the Intranet and the Extranet. The Internet is sometimes called simply "the 
Net". It is also called the network of networks which means that local area networks 
are interconnected by telephone lines and/or dedicated lines. The Internet includes 
websites, email, newsgroups and other forums (Terashima, 2002, p 56; Goleman, 
2002, p 1266; Mariosalexandrou, 2003). Also, the Internet can be defined historically 
as: 
partment of Defense project. Otinally, called the 'The Internet grew out of a U. S. De 
'ARPANET, " the Internet was developed startiq in IP69 by the Advanced Research Project 
Ageng. It was designed to ease the sharing of information between researchers at valious universities 
and in the militag " (Coon, 200 1). 
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According to Nacdonald, 2001, pp 8-9), an Intranet: is an internal system of 
computer communication that is available only for employees to access through 
workplace computers and possibly laptops provided to employees who work 
remotely. The main purposes of the Intranet are to provide up-to-date information 
about the company's products, services, customers, new contracts won, sales 
successes, policies, procedures, holiday entitlement, pension scheme membership, 
private medical insurance scheme, job vacancies, health and safety information, 
company's vision, future plans, and general company 'news'. An Extranet is 
considered to be a private network which uses the Internet protocol and the public 
telecommunication system to share securely part of a business's information or 
operations with suppliers, vendors, partners, customers or other businesses. It can be 
viewed as part of a company's intranet that is extended to users outside the company. 
These require firewall server management and means of user authentication, 
encryption of messages, and the use of virtual private networks (VPNs) that tunnel 
through the public network. According to Mariosalexandrou (2003) and Whatis 
(2000b), the main benefits of an Extranet are to: 
i) Exchange large volumes of data using Electronic Data Interchange (EDI) or 
XML. 
ii) Share product catalogues exclusively with wholesalers or those in the trade. 
iii) Use training programs with other companies. 
iv) Access services provided by one company to a group of other companies. 
V) Share news with partner companies. 
3. A Computer network "is composed of networks and com ponents and is used to interconnect 
com y disliibuled" (Terashima, 2002, p 21). There are 0 sorts of puters that are widel, tw 
connection computers. The first is the Local Area Network (LAN) which can be 
used through wire cables, fibre optic cables, microwave links or satellite. Computers 
can be connected in a bus, star or ring network structure (Williams, 1999, pp 80-82). 
LANs are interconnected via dedicated lines or telephone networks, tern-ýdnals such as 
workstations, personal computers, and/or computers such as file servers, database 
servers or mail servers (Terashima, 2002, p 21). 
The second kind is the Wide Area Network (WAN) that is used when computers 
are linked over larger geographical areas to/form a wide area network. The main 
requirements of a WAN are a modem, ISDN, Internet, Email, Spam and unsolicited 
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mail, Email security, electronic bulletin boards, and the World Wide Web (www) 
(Williams, 1999, pp 80-87). More recently, broadband connection has become the 
main carry channel for WANs. 
Telephone-land Lines: In the 1870s, two inventors, Elisha Gray and Alexander 
Graham Bell, both independently designed devices that could transmit speech 
electronically. This was called the telephone (Farley, 2002b). Originally, telephone 
communication was designed for speech but it is now also possible to send and receive 
digital data. This capability to receive and transmit words, files and pictures along 
telephone lines has led to an increase in electronic communication networks such as 
view data (Wischhusen and Scales, 1996, p 131). This sort of communication aims to 
send/receive voice and data. The information flows through two telephones for voice 
and through computes for data. 
Answer Machine: This is considered one of the most important support services on the 
telephone line. It is used, in both the cases, where the telephone line is used for saving 
the calls while the line is busy when calling the telephone and saving while the line is 
busy in dialling-up services for connecting with the Internet. "Thisfadlio lets a userfind out 
who's calliq xhile the user is online, it means helshe will never miss an important call again" 
(Everydaybusinessonline, 2003). It is mainly related to saving audio messages while the 
user is busy. 
Voice Mail: This type of communication enables users to leave spoken messages for 
one another and listen to the messages by executing the appropriate command in the 
e-mail system (Webopedia, 2003). "Voice mail was the brainchild of Gordon Mathews. He 
pliedfor a patent in 1.97P to cover his voicemail invention and sold the frst stem to 3A a 
.pM. 
few 
jears later, in IP82 thepatentfor his invention was awarded" (Voicenation, 2003). Recently, 
most companies have implemented this sort of communication, especially for effective 
contact with customers and remote workers. 
CaU Waiting: This type of service deals with managing calling through more than two 
persons and is related to being in contact with customers. "TerminalA calls terminal A 
which is buy, so is connected to terminal C So, a signal is sent to terminal B information it of the 
arrival of a second call If the calledparty would like to talk the callfrom terminalA, he or she clicks 
.p 
The second call and talks with callerA wbile caller C istut on bold" (Fe him tbepbone,. picks # ras a, 
2002, p 53). Regarding information flow in this service, it is clear that the flow of 
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information relies on the owner of this service; he/she can change from the first call to 
another caU as much as is necessary. 
Multiple Phone Lines: seek to provide more than one phone call over the one 
telephone line. It refers to the ability to contact more than one person at the same time 
and is convenient for collaboration among groups or family members. This service is 
important to those who actually run a business (from home or from another business). 
There is a need to make many calls at the same time. When using just one line, losing calls 
is easy because the line can be busy. 'Me point is to choose one line, or multiple lines, and 
a suitable system and to know how to use it efficiently. This choice and knowledge will 
surely lead to (by sending andreceiving) anintegrated information flow. So, this system 
satisfies the high demand of calls. 
Facsimile: This emerged in 1842, when Alexander Bain invented a machine capable of 
receiving signals from a telegraph wire and translating them into images on paper 
(Meteacher, 2003). It is used to send and receive the contents of a document (text and/or 
pictures) via a telephone line (Wischhusen and Scales, 1996, p 131; Terashima, 2003, p 
38). Each document is converted into electronic shape which is translated automatically 
into a series of zeros and ones (called a bit map) that can be transmitted like normal 
computer data. On the receiving side, a fax machine reads the incoming data, translates 
the zeros and ones back into dots, and reprints the picture. The main differences between 
faxes and other forms include speed, printer type, paper size, paper cutter, paper feed, and 
autodialing (Iheteacher, 2003). 
Mobile Telephone: On June 17,1946 in Saint Louis, Nfissouri, AT&T and South 
Western Bell introduced the first American commercial mobile radio-telephone service 
(Farley, 2002a). This kind of electronic contact came after the development of wireless 
communication. Tliere are three terms related to the mobile: cellular phones, pagers and 
cordless phones. Phonewarehouse (2002) presented the differences between them. 
Cellular phones began in 1947 when researchers looked at crude mobile (car) phones 
and realized that by using small cells with frequency re-use could increase the traffic 
capacity of mobile phones substantially. Pagers were used in 1959 and referred to a 
Motorola radio communications product, a small radio receiver that delivered a radio 
message individuafly to those carrying the pager device. Cordless phones were primitive 
by today's standards. They were given a frequency of 27 MHz 
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In Japan, typical users of the i-mode service accessed the Internet with their mobile 
phones more often than with PCs (Burkhardt et al, 2002, p 17). Connecting the Net 
through a mobile is considered vital nowadays. Teleworkers who work via mobile are 
called mobile workers. In the UK, the Office of National Statistics (2002a) stated that 
there are more mobile workers than other types of workers. 
Computer Modem: Modern computers are electronic and digital. Each computer 
actually consists of hardware and software (Webopedia, 2003). According to Williams 
(1999, pp 1-2), computers can be divided into five types: 
- Supercomputers: These have huge processing power and are used mainly for 
scientific and engineering applications such as weather forecasting and complex 
graphical techniques. 
- Mainframe computers: They are used in large companies for data processing and by 
scientists for complex mathematical calculations. 
- Minicomputers: They are used by smaller business to manage their processing 
needs. Complex programs and older database programs can be linked to newer 
programs running on the Internet. 
- Embedded computers: Telephones missiles, cameras and washing machines, many 
modem devices contain built-in computers or embedded systems. There is no need 
for these systems to use keyboards and computer monitors, since the inputs 
required come from the device's sensors, and outputs control the operation of the 
device. 
ISDN: This refers to Integrated Services Digital Network, an international 
conununications standard for sending audio, video and data over digital telephone lines or 
normal telephone wires, it supports the transferring of data under rate of 64 Kbps 
(Webopedia, 2003). Because ISDN is convenient for WANs, it is usually used for 
multimedia services, because multimedia has become necessary to transmit not only voice 
signals, but also video and text information (Terashima, 2002, p 24). Regarding the case of 
the UK, British Telecom introduced the first services of ISDN in the UK in 1985 
(Griffiths, 1998, p 10). 
ADSL: This means Asymmetric Digital Subscriber Line. The term asymmetric refers to 
the fact that ADSL provides more capacity downstream than upstream, and provides a 
perfect fit for the Internet requirement (Staflings, 1999, p 51). ADSL is a new modem 
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technology transferring data at high speed over existing telephone copper wire into access 
paths for high-speed communications of various sorts (International Engineering 
Consortium, 2003). It is difficult to deliver multimedia data by the traditional telephone 
network or down cable, hence ADSL allows multimedia to deliver via this network of 
ADSL (Heath, 1999, p 168). However, ADSL is a communication channel for high speed 
of Internet access. 
Electronic Mail: The most important application for Internet connectivity is e-mail, 
which is probably the most widely used and most important in communications. Its 
messages travel via an 'electronic post office' (Kessler and Southwick, 1997, p 514; Poole, 
1998, pp 78-79; Wischhusen, Snell and Scales, 2000, p 22). TI-ds electronic communication 
developed alongside the Internet. A better definition of electronic mail is that it is 
"individually received in an electronic mailbox". This means the transmission of messages 
over communications networks. These messages can be entered from the keyboard or by 
using electronic files stored on disk (Vicom, 1998; Hoffman, [n. d. ]). 
"The two most common protocols used on the Internet are e-mail and the Web. The basic d1zerence 
between e-mail and The Web is that e-mail is delivered to the electronic mailboxes of users, wbile Web 
content is aefive4fetched by users. In otber words, email comes to a user, but the usergoes out on the Web 
to browsefOr content" (Flofftnan, [n. d. ]). 
E-mail provides a cost saving to a business in that the cost of e-mail is not dependent on 
how far the message travels (Elliot and Starkings, 1998, p 273). Regarding the future 
directions of the Internet, there is no doubt that the Internet will shape future 
communications far beyond its current uses (Vicomsoft, 2003). According to the previous 
perception of email, it is important to say that email has significant features in making 
information flow (text, image) via electronic communication with efficient up-streaming 
and down-streaming speed. 
Chat Software (eg. MSN Messenger): Luckevich (1998) said that chat software 
provides the ability to "talk" using the keyboard in teal-time with other people (who have 
special interests) on a network of computers like the Internet or a company Intranet. 
Ilere is much software supporting this service. It aims to contact two persons (or more) 
in different locations to send and receive text messages over the Internet network at the 
same time. This method of connection enhances knowledge sharing. 
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At the end of this section, the twelve systems of electronic communication are concerned 
with transferring the different formats of information (text, audio, video, images) among 
different locations throughout the world. They are also used through three types of 
networks: computer networks, Internet networks and the telephone network. The next 
systems to be examined are the office management systems. 
4.2.3 Office Management Systems (OMSs): These consist of interactive 
dia. ries/scheduler, file systems, expensive management tools, electronic mailing list, 
databases, credit card verification, and workflow software. 
Databases: Databases can be considered as an electronic filing system that is used to 
store, sort, search, hold and retrieve information (Williams, 1999, p 42; Escuela Campo 
Alegre, 2001). Traditional databases ate organised by a field as a single piece of 
information; a record, which is one complete set of fields; and a file that is a collection of 
records (Escucla Campo Alegre, 2001). The sort of data management reflects the need of 
more structured data by using databases. 
'An alternative concept in database dest, is ko as He ýxt IaHe ext da base, a object, gn n vn ! )piz .n ! )p rt, la ny 
whether it be apiece of text, apicture, or afilm, can be linked to any other object. Hypertext databases 
ateparficularly usefulfor orTani#q large amounts of dis parate information, but thg are not desi , gnedfor 
numerical anqlý'&' (Escuela Campo Alegre, 2001). 
The point here is managing the database for improving decision-making. So, designing 
any database is an important issue that reflects the need to design it according to the job 
goals. Then, the right processing of data means obtaining the right information which is 
ready to be used. 
Credit Card Verification: This kind of credit accessibility has long been used by 
customers. For teleworkers, it is useful for satis4ring their financial needs with local 
access. 'Me main purpose of this card is used to withdraw cash from ATMs. 'Mere are 
magnetic strips on each card. "Thg are thin stri so ap n .pf 
magnetic t e, often jou d on the back of 
plastic ardit and debit cards. When the card is used, the stri asses cord andplajback heads, jimilar pp re 
pe recorder, which reads dalafrom, and rntes data to, the stnpe " (WMiams, 19 9 9, p1e to a ta 0) Th 
aim of this system is to save the time of teleworkers. 
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File Systems: The main aim of these systems is to manage the flow of information. It is 
important to know where information will be sent, so it useful to use file transfer by 
means of sending a file to the printer or using a network to transfer data electronically 
between computers remote from each other (Wischhusen and Scales, 1996, p, 151). The 
core of file systems is file, which can be defined as a collection of data or information that 
has a name, called the filename. There are many different types of files: data files, text 
files, program files and directory files (Webopedia, 2003). The information required 
should be in a system so that the file system arranges and files according to the users' 
needs. 
Expense Management Tools: These tools are called in to manage the expenses because 
expense is considered the main factor in production itself and all companies try to 
decrease the cost of production so it is important to manage such expenses. They 
participate in saving time and providing accurate information to others. 
Electronic Mailing Lists: This Est of emails contains fall details regarding more than 
two persons or sometimes a group or all the contacts. This list also gives priority based on 
alphabetical arrangement. It aims to save time in contact and the sharing of knowledge is 
obviously reflected in it. 
Interactive Diaries/ Scheduler: This is software that is usuafly used to help a group of 
colleagues schedule meetings and other appointments. 
T allow members to tiew each others' calendars so that thy can choose a convenient time. Once a time 
has been selected, the scbeduler can automatically send out reminders through e-mail and can even reserve 
resources such as conference rooms and overhead jectors. 0 eratin stems, a sch duler is a ram pro pgge _p rog 
that coordinates the use of shared resources, such as apinter" (Webopedia, 2003). 
This kind of management office increases the coordination and collaboration among the 
group members, especially in meetings, deadlines and project management so it is 
concerned with managing time. Throughout the above discussion of CIMSs, it can be 
concluded that they are related to managing the timeliness of information and the 
accuracy of information. Conclusions concerning the second part of this chapter are 
below. 
Summary of Chapter Four: The aim of this chapter is to provide a clear picture 
regarding the paradigm of virtual organisations and their use of ICTs. 'Me first part of 
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this chapter covers a detailed review of the paradigm of virtual organisations. It can be 
deduced that organisations are moving towards more flexible working. A chronology of 
the virtual organisation was presented in this part and was chosen to use all virtual 
organisations, teleworking and telecommuting as interchangeable words. Different types 
of teleworking are also provided in this chapter. 'ne last section covers some issues 
regarding the implementation of a VO, particularly information flow in the VOs, and 
both adopting a new technology and training as two opportunities for improving the 
information flow in the virtual organisations. 
The second part provided a picture of the ICTs which are used in VOs. In fact, 
teleworkers cannot work remotely without using ICTs. Hence, significant relationships 
should be confirmed between ICTs and the integration of information flow. However, 
EOSs are mainly concerned with processing data as information and to transfer 
information in different formats (audio, video, textý image). ECSs cover the methods of 
caring for this formatted information while OMSs deal with managing the timeliness of 
information (the right information) and also the accuracy of information (the right 
information). No one can say which tool is the most important. In fact, all of them are 
important to the use of information in the teleworking environment. They are important 
to achieve an integrated information flow. The next chapter will demonstrate the related 
brief of teleworking throughout world, including USA, Canada, Latin America, Europe, 
Asia, Australia and the United Kingdom. 
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Chapter Five 
Teleworldng throughout the World 
5.0 Introduction 
In the previous chapter, a review of teleworking concepts, implementation of 
teleworking and also the use of ICTs was provided. The picture of teleworking is still not 
clear, so there is a need to highlight the world view of teleworking. Teleworking may 
seem easy for back-office employees to adopt but difficult for the front-office employees. 
The basic review of the related literature revealed many common known cases of 
teleworking. Hence, in this chapter, some highlights will be discussed and summarized 
from 23 cases of teleworking throughout the world. A brief description of each case 
(country) will be provided including the name of the country, its population, area, 
weather, air pollution, labour force, teleworking, and ICT infrastructure. In fact, this 
review helps the general understanding of the situation of teleworking throughout the 
world. The selected cases are categorised into the USA, Canada, Latin America, Europe, 
Asia and Australia. This will also be covered in Part One of Chapter Five. Part Two is 
related to an in-depth discussion of teleworking in the United Kingdom. 
Part One: Teleworking Worldwide 
This part deals with providing a clear picture of teleworking worldwide. This discussion 
will be based on presenting a brief of each country, its economic state, population, labour 
force, teleworkers, ICT infrastructure, and a discussion of its needs in order to be a 
teleworkable country. According to the Gartner Group, there was an estimated 137 
million teleworkers in 2003 worldwide (Canadian Telework Association, 2005). These 
were scattered throughout the world. In this part of Chapter Five, some countries will be 
highlighted. The most important cases are: Australia, Austria, Belgium, Brazil, Canada, 
Denmark, Finland, France, Germany, Greece, Hungary, India, Italy, Japan, Malaysia, The 
Netherlands, Portugal, Romania, Russia, Spain, Sweden, Switzerland and the U. S. A. The 
case of the UK will be discussed in more depth in the next part of this chapter. 
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5.1.1 United States of America (USA): Britain's American colonies broke with the 
mother country in 1776 and were recognized as the new nation of the United States of 
America following the Treaty of Paris in 1783. The US remains the world's most 
powerful nation-state. The economy is marked by steady growth, low unemployment and 
inflation, and rapid advances in technology. Its location is in the north of America, 
bordering both the North Atlantic Ocean and the North Pacific Ocean, between Canada 
and Mexico with an area of 9.629.091 sq km. Its capital is Washington, DC. The main 
language of the USA population is English but Spanish is spoken by a sizable minority. 
The US is the largest and most technologically powerful economy in the world. US 
business firms enjoy considerably greater flexibility than their counterparts in Western 
Europe and Japan. The population of the USA is estimated to be 291.639.900 (2003 est). 
Half of these constitute the labour force (141.8 million). This includes unemployed 
(2001). The rate of unemployment is 5% (2001). This force is divided into managerial 
and professional 31%, technical, sales and admirdstrative support 28.9%, services 13.6%, 
manufacturing, mining, transportation, and crafts 24.1%, farming, forestry, and fishing 
2.4% (2001) (Countryreports, 2003; Internet-World-Stats, 2003; U. S. Department of 
State, 2003; Census, 2003). 
Regarding the infrastructure of communication, the USA has 194 million (1997) 
telephone-main lines in use, 69.209 million (1998) mobile cellular telephones in use, 
7.800 (2000 est. ) ISPs and 177.547.277 (2003) Internet users (Countryreports, 2003; 
Internet-World-Stats, 2003). In 2003, the USA ranked in the top 25 countries with the 
highest number of Internet users (Internet-World-Stats, 2003). 'Me total number of 
American teleworkers was estimated by the International Telework Association and 
Council (ITAC) to be 28 million. They are divided into four categories: 24% work on the 
road; 21.7% work from home; 7.5% work at telework centres; and 4.2% work at satellite 
offices; nearly half (42-40/6) work in more than one of these locations 
(YouCanWorkFromAnyWhere, 2001; JALA International, Inc., 2003). 
ptember 2001 the US had many more "instant" eworkers. Although there is little reliable "On 12 Se 
infomation as to the exact numbers, it seems clear that the aftermatb vas similar to that observed after 
tvo major eartbquakes in California (in 1987 and 094) " 6ohnston & Nolan, 2002). 
US legislation is concerned with the air quality act, small business telecommuting act, the 
telework tax incentive act, and the broadband deployment & telework incentive act of 
2001 (Denbigh, 2001). 
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According to the International Telework Association & Council (2004), the American 
Interactive Consumer Survey, which was conducted by The Dieringer Research Group, 
found that the number of employed Americans who work from home, with a frequency 
range from as little as 1 day a year to full-time, increased from 41.3 million in 2003 to 
44.4 miUion in 2004, a 7.5% growth rate. 
5.1.2 Canada: A land of vast distances and rich natural resources, Canada became a 
self-governing dominion in 1867 while retaining ties to the British crown. Economically 
and technologically the nation has developed in parallel with the US, its neighbour to the 
south across an unfortified border. It is located on the northern part of North America, 
bordering the North Atlantic Ocean on the east, the North Pacific Ocean on the west, 
and the Arctic Ocean on the north, north of the conterminous US. This area of Canada 
covers 9.976.140 sq km. Its climate varies from temperate in the south to subarctic and 
arctic in the north. As an affluent, high-tech industrial society, Canada today closely 
resembles the US in its market-oriented econ=dc system, pattern of production and 
high living standards. Nevertheless, with its great natural resources, skilled labour force, 
and modem capital plant, Canada enjoys solid economic prospects. The main 
characteristic of its environment is vehicle emissions impacting on agricultural and forest 
productivity. Ottawa is the capital of Canada. 'I'lie population of Canada is 31.720.400 
(2003 est. ) with 59.3% using English (official), French 23.2% (official), and "other" 
17.5%. 16.4 million (2001 est. ) of Canada's population represent the labour force that are 
divided according to services 74%. manufacturing 15%, construction 5%, agriculture 3%, 
and other 3% (2000). The rate of unemployment is 7.2% (2001 est. ) (Countryreports, 
2003; Intemet-World-Stats, 2003). 
Regarding communication and the Internet network, Canada has 18.5 million (1999) 
telephones main lines(') in use and 4.207 million (1997) mobile cellular telephone. Also it 
has 760 (2000 est) ISPs and 16.841.811 (2003) Internet users (Countryreports, 2003; 
Internet-World-Stats, 2003). 
(1) Telephone system: general assessment., excellent service provided by modem technology 
domesdadomestic satellite system with about 300 earth stations 
internationak 5 coaxial submarine cables; satellite earth stations -5 Intelsat (4 Atlantic Ocean and I Pacific 
Ocean) and 2 Intersputa (Atlantic Ocean region). 
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5.1.3 Latin America (Brazil): Following three centuries under the rule of Portugal, 
Brazil became an independent nation in 1822. Highly unequal income distribution 
remains a pressing problem. It is located on Eastern South America, bordering the 
Atlantic Ocean, with an area of 8.511.965 sq km. Its capital is Brasilia. The Brazilian 
climate is mostly tropical but is temperate in the south. The population of Brazil is 
179.712.500. Their official language is Portuguese. Furthermore, Spanish, English, 
French are also used. Regarding the workforce, it is estimated at 79 million (1999 est) 
with a 6.4% (2001 est. ) unemployment rate. This labour force is divided into three 
categories: services 53%, agriculture 23% and industry 24% (Countryreports, 2003; 
Internet-World-Stats, 2003). 
Regarding telephones and Internet infrastructure: there are 17.039 million (1997) main 
lines telephones and 4.4 million (1997) mobile cellular telephones in use, ISPs number 50 
(2000) and Internet users total 14.322.367 (2003) (Countryreports, 2003; Internet-World- 
Stats, 2003). 
5.1.4 Asia 
In this section, three Asian countries will be discussed: Japan, Malaysia and India. 
5.1.4.1 Japan: While retaining its time-honoured culture, Japan rapidly absorbed 
Western technology during the late 19th and early 20th centuries. After its devastating 
defeat in World War II, Japan recovered to become the second most powerful economy 
in the world (after the USA). It is located on the Eastern Asia island chain between the 
North Pacific Ocean and the Sea of Japan, east of the Korean Peninsula with total area 
of 377.835 sq km. Its climate varies from tropical in the south to cool temperate in the 
north. Its capital is Tokyo. The vast majority of Japan uses the Japanese language. Japan 
is ranked the second most technologically powerful economy in the world after the US 
and the third largest economy in the world after the USA and China. One notable 
characteristic of the economy is the working together of manufacturers, suppliers and 
distributors in closely-knit groups called keiretsu. A second basic feature has been the 
guarantee of lifetime employment for a substantial portion of the urban labour force. 
The population of Japan is estimated at 127.708.000 (2003 est. ), 67.7 million Pecember 
2000) of these are considered part of a labour force that is divided into three categories: 
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services 65%, industry 30% and agriculture 5%. Besides that, the rate of unemployment 
reached 4.9% in 2001 (Countryteports, 2003; Internet-World-Stats, 2003). 
Japan has an excellent network of communication. It has 60.381 million (1997) main lines 
telephone in use, 63.88 million (2000) mobile cellular telephones, 73 (2000) ISPs and 
57.563.161 (2003) Internet users (Countryreports, 2003; Intemet-World-Stats, 2003). In 
2003, Japan was ranked third in the top 25 countries with the highest number of Internet 
users (Internet-world-stats, 2003). 
5.1.4.2 Malaysia: Malaysia was formed in 1963. It is located in south eastern Asia and is 
a peninsula with the northern third of the island of Bomeo, bordering Indonesia and the 
South China Sea, south of Vietnam with area of 329.750 sq km. It has a tropical climate 
with annual southwest (April to October) and northeast (October to February) 
monsoons. Its capital is Kuala Lumpur and the official language(') is Bahasa Melayu. 
There is air pollution caused by industrial and vehicular emissions. Malaysia's population 
is estimated at 24.014.200 (2003 est. ) but less than half form the labour force (9.9 million) 
(2001 est. ). This force is divided into local trade and tourism 28%, manufacturing 27%, 
agriculture, forestry, and fisheries 16%, services 10%, government 10%, and construction 
9% (2000 est. ). The unemployment rate of Malaysia is considered low at 3.7% (2001 est. ) 
(Countryreports, 2003; Internet-World-Stats, 2003). 
The communication infrastructure has 4.6 million (2000) main line telephones, 5 million 
(2000) mobile cellular telephone in use, 7 (2000) ISPs and 7.800.000 (2003) Internet users 
(Countryreports, 2003; Intemet-World-Stats, 2003). 
Concerning the implementation of teleworking in Malaysia, 98 organisations were 
investigated on the adoption of teleworking in multinational firms. The results show that 
in both multinational and Malaysian firms, the nature of work, organisational design, 
transportation problems and relative advantage are important telework drivers. Also, the 
availability of teleworking infrastructures is an important determinant of adoption in 
Malaysian firms but not in multinational firms, while workforce limitations have a strong 
(1) Beside the official language, there are English, Chinese dialects (Cantonese, Mandarin, Hokkien, Hakka, 
Hainan, Foochow), Tamil, Telugu, Malayalam, Panjabi, Thai; note - in addition, in East Malaysia several 
indigenous languages are spoken, the largest of which are Than and Kadazan. 
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influence on teleworking adoption in multinational firms but none in Malaysian firms 
(Ndubisi and Kahraman, 2005). 
5.1.4.3 India: The Indus Valley civilization, one of the oldest in the world, goes back at 
least 5,000 years. It is located in southern Asia, bordering the Arabian Sea and the Bay of 
Bengal, between Burma. and Pakistan, with 3.287.590 sq km and has a climate which 
varies from tropical monsoon in the south to temperate in the north. New Delhi is the 
capital of India. Regarding the environment, there is air pollution from industrial 
effluents and vehicle emissions; the huge and growing population is overstraining natural 
resources. India's population is estimated at 1.067.421.100 (2003 est. ). 406 minion (1999) 
are part of the labour force which is divided into three categories: agriculture 60%, 
services 23% and industry 17% (1999). The rate of unemployment was 4.4% (1999). 
English(') enjoys associate status but is the most important language for national, political 
and commercial communication; Hindi is the national language and primary tongue of 
30% of the people. India is a major exporter of software services and software workers 
(Countryreports, 2003; Internet-World-Stats, 2003). 
Main lines telephone in use in India numbered 27.7 million (October 2000), whereas 
mobile cellular telephone totalled 2.93 million (November 2000), with 470 ISPs in 2001 
and 16.841-811 (2003) Internet users (Countryreports, 2003; Internet-World-Stats, 2003; 
Johnston & Nolan, 2002). 
5.1.5 Europe: In this section, European cases will be highlighted. These countries are 
Austria, Belgium, Denmark, Finland, France, Germany, Greece, Hungary, Italy, 
Netherlands, Portugal, Romania, Russia, Spain, Sweden and Switzerland. 
5.1.5.1 Austria: Once the centre of power for the large Austro-Hungarian Empire, 
Austria was reduced to a small republic after its defeat in World War I. It is located in the 
central area of EuroPe, north of Italy and Slovenia, with an area of 83.858 sq km and a 
(1) There are 14 other official languages: Bengali, Telugu, Marathi, Tarnil, Urdu, Gujarati, Malayalam, 
Kannada, Oriya, Punjabi, Assamese, Kashmiri, Sindhi, and Sanskrit; Hindustani is a popular variant of 
Hindi/Urdu spoken widely throughout northern India but is not an qfficial language. 
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climate which is temperate. Continental and cloudy, winters are cold with frequent rain in 
the lowlands and snow in mountains; summers are cool with occasional showers. Its 
capital is Vienna. There is air pollution as a result of trucks transiting Austria between 
northern and southern Europe. Austria, with its well-developed market economy and 
high standard of living, is closely tied to other European Union (EU) economies, 
especially Germany's. Austria's population is estimated at 8.169.929 Guly 2002 est. ). The 
official language is German. The Austrian population has 4.3 million (2001) as a labour 
force, which is divided into services 67%, industry and crafts 29%, agriculture and 
forestry 4% (2001 est. ). The rate of unemployment is estimated in 2001 at 4.8% 
(Countryreports, 2003). 
Regarding the telephone and Internet infrastructure, it has 4 million main lines 
telephones('). Furthermore, it has four mobile telephone providers who serve more than 
6.4 million (2002) users and 3 n-Alion (2000) Internet users are provided with the service 
by 37(2000) ISPs (Countryreports, 2003). It seems relevant that private access from 
home has increased sharply during the last two years from 16% (1999) to 33% (2000) and 
42% in 2001 Gohnston & Nolan, 2002). Teleworkers in Austria number 50.000; their 
percentage of the labour force is 1.5% (Biaizpe, 2001; Johnston & Nolan, 2002). 
Concerning legislation regarding teleworking, there is still no particular legislation 
established in Austria concerning ework but employers and employees have to make a 
written contract. Examples of regulations are: eworking must be voluntary and the 
working material must be provided by the employer, as well as the expenses for the home 
office Gohnston & Nolan, 2002). 
5.1.5.2 Belgium: Belgium became independent from the Netherlands in 1830 and was 
occupied by Germany during World Wars I and IL It is located in western Europe, 
bordering the North Sea, between France and the Netherlands, with an area of 30.510 sq 
krn and a climate that is temperate: mild winters and cool summers that are rainy, humid 
and cloudy. Its capital is Brussels. '111e environment is exposed to intense pressures from 
human activities such as urbanization, a dense transportation network, industry, intense 
animal breeding and crop cultivation. Belgium's population is estimated at 10.340.000 
(March 2002). 'Me languages of Belgium are: Dutch 60%, French 40%, German less than 
(1) Consisting of 3,600,000 analog main lines plus 400,000 Integrated Services Digital Network connections; 
in addition, there are 100,000 Asyrntnetric Digital Services lines (2001). 
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1% and legally bilingual (Dutch and French). This population is 4.44 million (2001) in the 
labour force with 6.8% (2001 est. ) unemployed (Countryteports, 2003; Johnston 
Nolan, 2002). 
Concerning the infrastructure of the Internet and communication, the main telephone 
lines total 4.769 million (1997) and there are 974.494 (1997) of mobile cellular phones. 
ISPs in Belgium are estimated at 61 (2000), all of them combined to present a convenient 
service for 2.807 million (2001) Internet users (Countryteports, 2003). Teleworkers in 
Belgium number 200.000 and their percentage of the labour force is 5.3% (Biaizpe, 
2001). A law on home working has been in force since March 1997 Gohnston & Nolan, 
2002). 
5.1.5.3 Denmark: Once the seat of Viking raiders and later a major north European 
power, Denmark has evolved into a modern, prosperous nation that is participating in 
the general political and economic integration of Europe. It is located in the north of 
Europe, bordering the Baltic Sea and the North Sea, on a peninsula north of Germany 
Gutland) with area of 43.094 sq km. It has a climate which is temperate: humid and 
overcast with mild, windy winters and cool summers. Its capital is Copenhagen and the 
main language() is Danish, in addition to Faroese, Greenlandic (an Inuit dialect) and 
German (a small minority). Air pollution in Denmark is principally caused by vehicles. 
This thoroughly modem market economy features high-tech agriculture, up-to-date 
small-scale and corporate industry, extensive government welfare measures, comfortable 
living standards, a stable currency, and high dependence on foreign trade. Denmark is a 
net exporter of food and energy and has a comfortable balance of payments surplus. In 
2002 Denmark's population was estimated at 5.368.854 Guly 2002 est. ). 2.856 minion 
(2000 est. ) of them are in the labour force that is categorised into services 79%, industry 
17% and agriculture 4% (2000 est. ). The rate of unemployment was estimated in 2000 at 
5.3% (Countryreports, 2003). 
Regarding the communication infrastructure: it his 4.785 million (1997) telephone main 
lines in use, 1.444-016 (1997) of mobile cellular telephones, 13 (2000) ISPs and 2.93 
million Internet users (2001) (Countryreports, 2003). Teleworkers in Denmark total 
250.000; their percentage of the labour force is 9.7% (Biaizpe, 2001). 
note. - English is the predominant second langaage. 
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This increase in both home working and home-based ewotk in Denmark goes hand in 
hand with an increase in the number of employees who work flexible hours Gohnston 
Nolan, 2002). Denmark was one of the first countries to introduce the very popular 
employee home-PC scheme Gohnston & Nolan, 2002). 
5.1.5.4 Finland: Finland won its independence in 1917. It is located on the north of 
Europe, bordering the Baltic Sea, the Gulf of Bothnia and the Gulf of Finland, between 
Sweden and Russia, with an area of 337.030 sq km. It has a climate that is cold temperate, 
potentially subarctic, but comparatively =dld because of the moderating influence of the 
North Atlantic Current, Baltic Sea, and more than 60.000 lakes. 'Me main official 
language is Finnish 93.4%, in addition to Swedish 5.9% (official), and small Lapp- and 
Russian-speaking minorities. The capital of Finland is Helsinki. Air pollution is caused 
from manufacturing and power plants. Finland has a highly industrialized, largely free- 
market economy, with a per capita output roughly that of the UK, France, Germany and 
Italy. Its key economic sector is manufacturing, principally wood, metals, engineering, 
telecommunications and electronics industries. Finland's population is estimated at 
5.183.545 Ouly 2002 est. ) with 2.6 million (2000 est. ) in the labour force and with a 9.4% 
(2001 est. ) unemployment rate. This labour force is divided into public services 32%, 
industry 22%, commerce 14%, finance, insurance, and business services 10%, agriculture 
and forestry 8%, transport and communications 8%, and construction 6% 
(Countryreports, 2003). 
The main phenomenon in contemporary business and work is structural change towards 
work in networks and virtual environments Gohnston & Nolan, 2002). Concerning this 
environment infrastructure, the telephone and mobile lines in use are estimated at 2.861 
million (1997) and 2.162.574 (1997) respectively. Moreover, 2.27 million (2000) Internet 
users are serviced by 23 (2000) ISPs (Countryreports, 2003). Teleworkers in Finland 
number 150.000; their percentage of the labour force is 6.3% (Biaizpe, 2001). 
5.1.5.5 France: France today is one of the most modem countries in the world and is a 
leader among European nations. It is located in western Europe, bordering the Bay of 
Biscay and the English Channel, between Belgium and Spain, southeast of the UK and 
bordering the Mediterranean Sea between Italy and Spain with an area of 547.030 sq km. 
It has a climate that has generally cool winters and mild summers, but mild winters and 
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hot summers along the Mediterranean, with an occasional strong, cold, dry, 
north-to-northwesterly wind known as the Mistral. The capital of France is Paris and the 
population of France which uses French is 100%(1). There is air pollution from industrial 
and vehicle emissions. France is in the tnidst of transition, from a well-to-do modem 
economy that features extensive government ownership and intervention, to one that 
relies more on market mechanisms. France's population is estimated to be 59.303.800 
(2003 est. ). The labour force totals 26.6 million (2001 est. ) which is divided into three 
categories: services 71%, industry 25% and agriculture 4% (1997). The rate of 
unemployment is 8.9% (2001 est. ) (Countryreports, 2003; Intemet-World-Stats, 2003). 
Regarding telephone and Internet networks, France has 34.86 minion (Yearend 1998) 
main-lines telephones in use, 11.078 million (yearend 1998) mobile cellular telephones, 
62 (2000) ISPs, 1500 call centres, and 20.917.395 (2003) Internet users (Countryreports, 
2003; Internet-World-Stats, 2003; Johnston & Nolan, 2002). Teleworkers in France total 
240.000; their percentage of the labour force is 1.1% (Biaizpe, 2001). 
There are no particular laws established in France concerning ework. However, new 
legislative measures have been initiated or are under discussion about the informadon 
society Gohnston & Nola, 2002). Appendix (3) illustrates some changes in France's 
legislation regarding ework. 
5.1.5.6 Germany: As Europe's largest economy and most populous nation, Germany 
remains a key member of the continent's economic, political and defence organisations. 
It is located in central Europe, bordering the Baltic Sea and the North Sea, between the 
Netherlands and Poland, south of Denmark with an area of 357.021 sq km, and a climate 
which is temperate and marine with cool, cloudy, wet winters and summers and an 
occasional warm wind. Its capital is Berlin and the sole language is German. Germany's 
population was estimated in 2003 at 81-904.100. The labour force totals 41.9 million 
(2001) and has an unemployment rate of 9.4% (2001). They are three kinds of industry 
(1) Rapidly declining regional dialects and languages (Provencal, Breton, AAsatian, Corsican, Catalan, Basque, 
Flenýish). 
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33.4%, agticulture 2.8% and setvices 63.8% (1999) (Countryreports, 2003; 
Intemet-World-Stats, 2003). 
It is important to clarify the network of communication in Germany. Concerning the 
Internet, there are 200 (2001) ISPs and 43.664.571 (2003) Internet users. Regarding 
telephones and mobiles, there are 50.9 million (Match 2001) main line telephone in use, 
and 55.3 million Oune 2001) mobiles (Countryteports, 2003; Internet-World-Stats, 2003). 
Telework in Germany started to diffuse and penetrate to a larger extent in the 90s and is 
slowly being expanded and replaced by a variety of different forms of flexible working, 
commonly summarised under the name of ework Gohnston & Nolan, 2002). 
Teleworkers in Germany total 600.000; their percentage in the labor force is 1.9% 
(Biaizpe, 2001). An example of German teleworking is now in place at the German 
headquarters of Sun Nficrosystems in Heimstatten where 680 of the total staff of 980 take 
part in desk-sharing Gohnston & Nolan, 2002). For more information concerning 
German cases, see Appendix (3). 
5.1.5.7 Greece: Greece achieved its independence from the Ottoman Empire in 1829. 
Its location is in southern Europe, bordering the Aegean Sea, the Ionian Sea and the 
Mediterranean Sea, between Albania and Turkey with an area of 131.940 sq km. Its 
climate is temperate with mild, wet winters and hot, dry surnmers. Greece's capital is 
Athens. The official language of Greece is the Greek language (99%). English and 
French are also used. The population of Greece is estimated at 10.645.343 Guly 2002 
est. ). 4.32 million (1999 est) of these are part of the Greek labour force that is divided 
into industry 21%, agriculture 20% and services 59% (2000 est. ). In Greece, the rate of 
unemployment is considered to be high at 11% (2001 est. ) (Countryreports, 2003). 
Regarding the infrastructure of the Internet and telephones, Greece has 5.431 million 
(1997) main lines telephones in use, 937.700 (1997) mobile cellular telephones, 27 (2000) 
ISPs and 1.33 million (1999) users of the Internet (Countryreports, 2003). Teleworkers in 
Greece number 20-000; their percentage of the labour force is 0.5% (Biaizpe, 2001). A 
good example in Greece of teleworking is the Pilot tele-medicine programs which were 
developed during the last years by the connection of remote islands with central hospitals 
in Athens Gohnston & Nolan, 2002). 
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IT technologies and e-work are expected to achieve a higher rate of growth in Greece for 
it to be an "information society". There is no doubt that IT and ework in Greece may be 
developed to a satisfactory level Gohnston & Nolan, 2002). 
5.1.5.8 Hungary: Hungary was part of the polyglot Austro-Hungarian Empire, which 
collapsed during World War I. Its location is in central Europe, northwest of Romania 
with 93.030 sq km of area. It has a temperate climate with cold, cloudy and humid 
winters and warm summers. Budapest is the capital of Hungary. 'Me main language is 
Hungarian 98.2% with others 1.8%. Hungary continues to demonstrate strong economic 
growth and to work toward accession to the European Union. The population of 
Hungary is estimated to be 10.075.034 Guly 2002 est) with a -0.3% (2002 est. ) of growth 
rate. 3.5 million (2001) are part of the labour force that is categorised into three kinds: 
services 65%, industry 27% and agriculture 8% (1996). The rate of unemployment is 
6.5% (2001 est. ) (Countryreports, 2003; Wesselenyt 2001). 
Concerning communication networks, Hungary has 3.095 mEon (1997) main line 
telephones in use, 1.269 million Guly 1999) mobile cellular telephones, 16 (2000) ISPs 
and 1.2 million (2001) users of the Internet (Countryreports, 2003). 
'According to ECOSTAT Research, about 25.000 people in Hunga! g do some work on a home 
Computer, Most of this work is done in occu pations such as accounfin& translation, ýph%ledifing, 
researcb,. Planniq and design" (Wes selenyi, 2001). 
5.1.5.9 Italy: Italy became a nation-state in 1861. It is located in Southern Europe and is 
a peninsula extending into the central Mediterranean Sea, northeast of Tunisia, with an 
area of 301.230 sq km. Its climate is predominantly Mediterranean but is Alpine in the far 
north and hot and dry in the south. Its capital is Rome. Italian is the official language(). 
Air pollution is caused by industrial emissions such as sulphur dioxide and coastal and 
(1) German (pýarts of Trentino-Alto Adige region are predominantly German speaking), French (small 
French-speaking minority in Valle dAosta region), Slovene (Slovene-speaking minority in the Trieste- 
Gorizia area). 
114 
inland rivers are polluted by industrial and agricultural effluents. Italy has a diversified 
industrial economy with roughly the same total and per capita output as France and the 
UK. The Italian population is estimated at 56.209.900 (2003 est. ) with 23.6 million (2001 
est. ) in the labour force that falls into three categories: services 63%, industry 32% and 
agriculture 5% (2001). It is considered to have one of the highest unemployment rates 
10% (2001 est. ) (Countryteports, 2003; Internet-World-Stats, 2003). 
"One of the results has been the creation of a fertile terrain for the expansion of ework amo)% Italian 
companiesand insfitutionP Gohnston & Nolan, 2002). Regarding its communication 
infrastructure, Italy has 25 million (1999) main line telephones in use, 20.5 million (1999) 
mobile cellular telephones, 93 ISPs (2000) and 18.697.197 (2003) Internet users 
(Countryteports, 2003; Internet-World-Stats, 2003). Teleworkers in Italy amount to 
250.000; their percentage of the labour force is 1.2% (Biaizpe, 2001). 
5.1.5.10 The Netherlands: The Kingdom of the Netherlands was formed in 1815. In 
1830, Belgium seceded and formed a separate kingdom. It takes its own place in Western 
Europe, bordering the North Sea and between Belgium and Germany with an area of 
41.526 sq km. Its climate is temperate and marine, with cool summers and mild winters. 
'Me capital of the Netherlands is Amsterdam but The Hague is the seat of government. 
The official language is Dutch. Air pollution is caused by vehicles and refining activities. 
An estimation of the Netherlands' population is 16.258.300 (2003 est. ) and its labour 
force is 7.2 million (2000) who fall into three categories: services 73%, industry 23% and 
agriculture 4% (1998 est. ). It has a low rate of unemployment at 2.4% (2001) 
(Countryreports, 2003; Intemet-World-Stats, 2003). 
Concerning the Netherlands as an electronic country, it is not surprising that the 
Netherlands is one of the European countries where ework is most widespread and his 
an overall high take up of ICTs. It has 9.132.400 (1999) main line telephones, 4.081.891 
(April 1999) mobile cellular telephones, 52 (2000) ISPs and 10.351.064 (2003) Internet 
users (Countryreports, 2003; Internet-World-Stats, 2003; Johnston & Nolan, 2002). IDC 
estimates that formal eworkers number 300.000(l) Gohnston & Nolan, 2002). Legislation 
and regulations are dated and are largely based on traditional home working and are, in 
(1) Taking the broad definition of ework, including informal ework and the use of ICTs for mobile working, 
call centre work, etc 
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some aspects, inappropriate for modern eworkers Gohnston & Nolan, 2002). Appendix 
(3) shows two cases from the Netherlands. 
5.1.5.11 Portugal: Following its heyday as a world power during the 15th and 16th 
centuries, Portugal lost much of its wealth and status with the destruction of Lisbon in a 
1755 earthquake, occupation during the Napoleonic Wars, and the independence in 1822 
of Brazil as a colony. Its location is in South western Europe, bordering the North 
Atlantic Ocean, west of Spain with 92.391 sq km of area. Its climate is maritime 
temperate: cool and rainy in the north, warmer and drier in the south. The capital of 
Portugal is Lisbon and the official language is Portuguese. Air pollution is caused by 
industrial and vehicle emissions. The population of Portugal is estimated at around 
10.084.245 Guly 2002 est. ). The labour force is estimated at 5.1 million (2000) is divided 
into three categories: services 60%, industry 30% and agriculture 10% (1999 est. ). 4.4% 
(2001 est. ) is the unemployment rate (Countryreports, 2003). 
Main-line telephones in use total 5.3 million (year end 1998), and mobile-cellular 
telephones number 3.074.194 (1999). Moreover, Portugal has 16 (2000) ISPs and 
3.459.000 (at the end of 2001) users of the Internet (Countryreports, 2003). Teleworkers 
in Portugal total 60.000 and their percentage of the labour force is 1.3% (Biaizpe, 2001; 
Johnston & Nolan, 2002). 
5.1.5.12 Romania: Its location is in South eastern Europe, bordering the Black Sea, 
between Bulgaria and Ukraine, with an area of 237.500 sq km and a climate that is 
temperate with cold, cloudy winters with frequent snow and fog and sunny summers 
with frequent showers and thunderstorms. Its capital is Bucharest. There are three 
languages used in Romania: Romanian, Hungarian and German. Romania, one of the 
poorest countries of Central and Eastern Europe, began the transition from Communism 
in 1989 with a largely obsolete industrial base and a pattern of output unsuited to the 
country's needs. The population of Romania is close to 22.317.730 Ouly 2002 est. ) with a 
negative growth rate (-0.21% (2002 est. )). 9.9 million (1999 est. ) comprise the labour 
force which is divided into three kinds: agriculture 40%, industry 25% and services 35% 
(1998). The rate of unemployment is 9.1% (2001) (Countryreports, 2003). 
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Concerning the telephone and Internet infrastructure, Romania has 3.777 million (1997) 
main line telephones, 645.500 (1999) mobile cellular telephones, 38 (2000) ISPs and 
800.000 (2001) Internet users (Countryreports, 2003). 
5.1.5.13 Russia: Russia's location is in northern Asia, bordering the Arctic Ocean, 
between Europe and the North Pacific Ocean with area an of 17.075.200 sq km. The 
climate of Russia ranges from the Steppes in the south through to a humid continental 
climate in much of European Russia. Subaria is subarctic and the climate is tundra in the 
polar north. Winters vary from cool along Black Sea coast to frigid in Siberia; summers 
vary from warm in the Steppes to cool along the Arctic coast. Its capital is Moscow. Ile 
Russian language is mainly spoken. Air pollution is caused by heavy industry, emissions 
of coal-fired electric plants, and transportation in major cities both industrial and 
municipal. The population of Russia is estimated at around 141.364.200 (2003 est. ) with a 
negative growth rate -0-33% (2002 est. ). The labour force in Russia is estimated at 71.3 
million (2001 est. ) who are categorised into three kinds: agriculture 10.8%, industry 
27.8% and services 61.4% (2001 est. ). The rate of unemployment is 8.7% (2001 est. ). 
There is also considerable underemployment (Countryreports, 2003; Internet-World- 
Stats, 2003). 
Moreover, the infrastructure of Internet and telephones total 30 million (1998) main line 
telephones in use, 2.5 million (October 2000) mobile cellular telephones, 35 (2000) ISPs 
and 6 million (2003) Internet users (Countryreports, 2003; Internet-World-Stats, 2003). 
5.1.5.14 Spain: Spain's powerful world empire of the 16th and 17th centuries ultimately 
yielded command of the seas to England. It is placed in South western Europe, 
bordering the Bay of Biscay, the Mediterranean Sea, the North Atlantic Ocean, and the 
Pyrenees and southwest France with an area of 504.782 sq km- Its climate is temperate 
with clear, hot summers in the interior, more moderate and cloudy along the coast, 
cloudy, cold winters in the interior, and partly cloudy and cool along the coast. Its capital 
is Madrid. The languages used are Castilian Spanish (official) 74%, Catalan 17%, Galician 
7% and Basque 2%. The population of Spain is estimated at around 41.547.400 (2003 
est. ) with a high rate of unemployment 13% (2001 est. ). It has 17.1 million (2001) in its 
labour force that fall into three categories: services 64%, manufacturing, mining and 
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construction 29% and agriculture 7% (2001 est. ). Reducing unemployment win pose a 
challenge to Spain over the next few years (Countryreports, 2003; Intemet-Wotld-Stats, 
2003). 
Regarding its communication network, Spain has 17-336 million (1999) main line 
telephones, 8.394 million (1999) mobile cellular phones, 56 (2000) ISPs and 13.076.212 
(2003) users of the Internet (Countryteports, 2003; Internet-World-Stats, 2003). 
Teleworkers in Spain total 80.000 and their percentage of the labour force is 0.6% 
(Biaizpe, 2001). Spain is now one of the countries in the European Union where the 
number of eworkers is increasing sharply; it is estimated that, in the year 2005, eWork in 
Spain will consist of 1.4% of the working population Gohnston & Nolan, 2002). 
5.1.5.15 Sweden: A military power during the 17th century, Sweden has not 
participated in any war in almost two centuries. It has its own location in Northern 
Europe, bordering the Baltic Sea, the Gulf of Bothnia, Kattegat and Skagerrak, and 
between Finland and Norway with an area of 449,964 sq km. It has a climate that is 
temperate in the south with cold, cloudy winters and cool, partly cloudy summers; it is 
subarctic in the north. The capital of Sweden is Stockholm, and the official and sole 
language is Swedish. Aided by peace and neutrality for the whole 20th century, Sweden 
has achieved an enviable standard of living under a mixed system of high-tech capitalism 
and extensive welfare benefits. It has a modem distribution system, exceUent internal and 
external communications, and a skilled labour force. The population of Sweden is 
estimated at 8.872.600 (2003 est. ). 'Me labour force totals 4.3 =dllion (March 2002) which 
falls into three categories: agriculture 2%, industry 24% and services 74% (2000 est. ). The 
rate of unemployment was estimated in 2000 at 3.9% (Countryreports, 2003; Internet- 
World-Stats, 2003; Johnston & Nolan, 2002). 
Sweden's communication network has 6.017 million Pecember 1998) main line 
telephones, 3.835 million (October 1998) mobile cellular telephones('), 29 (2000) ISPs 
and 6.670 million (2003) Internet users (Countryreports, 2003; Internet-World-Stats, 
2003). Teleworkers in Sweden numbered 180.000; their percentage of the labour force is 
5.4% (Biaizpe, 2001). 
Sweden has the highest percentage of mobile phone use in Europe, the cheapest. 
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The Swedish government decided in 2000 to make the information societyý') available to 
every household and enterprise by broadband access. IDC ranks Sweden as the number 
one IT nation in the World for the third year in a row. For example, there are 360 
companies defined as call centres with approximately 10,000 employees Gohnston & 
Nolan, 2002). 
5.1.5.16 Switzerland: Switzerland's independence and neutrality have long been 
honoured by the major European powers and Switzerland was not involved in either of 
the two World Wars. Its location is in central Europe, east of France and north of Italy, 
with an area of 41.290 sq krn and a climate that is temperate but varies with altitude. It 
has cold, cloudy, rainy/snowy winters and cool to warm, cloudy, humid summers with 
occasional showers. The capital of Switzerland is Bem. It has three official languages: 
German 63.7%, French 19.2% and Italian 7.6%, while Romansch is spoken by few 0.6%, 
and others 8.9%. Air pollution is caused by vehicle emissions. 'Ille population of 
Switzerland was estimated in 2003 at 7.376.000 (2003 est. ). Its labour force totals 4 
million (2001), divided by occupation into services 69.1%, industry 26.3% and agriculture 
4.6%. The rate of unemployment is (1998) 1.8% (2001) (Countryreports, 2003; 
Internet-World-Stats, 2003). 
The main areas of the communication infrastructure are 4.82 milon (1998) main line 
telephones, 1.967 million (1999) mobile cellular telephones, 44 (2000) ISPs and 4.264.828 
(2003) Internet users (Countryteports, 2003; Internet-World-Stats, 2003). 
It is important to say regarding teleworking in Europe that most European cases show an 
increasing belief in teleworking, especially in western countries. At the same time, the 
European Union does not have the capacity to generate as much employment as the 
United States. In Sweden's case, there seems to be a 'silent movement' to mobile working 
supported by wireless technologies Gohnston & Nolan, 2002). For example, the 
THINK(4 project integrated 300 disabled people as teleworkers in seven European 
countries (60 in Portugal, 60 in Spain, 60 in Italy, 40 in Greece, 20 in Scotland, 20 in 
Latvia, 20 in Lithuania and 20 in Estonia). All services were performed for disabled 
(1) Sweden has the highest broadband penetration and the lowest telecorn rates in Europe. According to 
IDC, Sweden has the world's largest cluster of telematics companies and is leading research country on 
wireless communication technologies. 
M THINK- Towards Handicap Integration Negotiating Knowledge 
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people through telcworking from home in these areas: hclpdesk; remote assistance, 
programming, translations, desktop publishing, data processing, transcriptions, direct 
marketing and consulting (MINK, 2002). Concerning the future of teleworking in the 
European countries, "DC hasjorecast that the numbers of teleivorkers in Euro e will increase to p 
over 28.8 million by 2005, upfrom 10 million lastyear" (Online Recruitment (onrec), 2001). 
The next section covers the case of teleworking in Australia. 
5.1.6 Australia: Australia became a commonwealth of the British Empire in 1901. 
Long-term concerns include pollution, particularly depletion of the ozone layer, and the 
management and conservation of coastal areas, especially the Great Barrier Reef. A 
referendum to change Australia's status, from a commonwealth headed by the British 
monarch to an independent republic, was defeated in 1999. It is located in Oceania, a 
continent between the Indian Ocean and the South Pacific Ocean with area of 7.686.850 
sq krn and a population of 19.918.161 (25 August 2003). Its workforce totals 9.2 million 
(December 2001) with a 6.7% (2001) unemployment rate. Its first language is English 
and the capital is Canberra. It is considered to be a wide area of country (Countryteports, 
2003; Australian Bureau of Statistics, 2003). 
Regarding the infrastructure of telephones and the Internet: 10.05 million (2000) main 
line telephones are in use, 8.6 million (2000) mobile cellular telephones, 603 (2001) ISPs 
and there are 12-651.597 (2003) users of the Internet (Countryreports, 2003; 
Intemet-World-Stats, 2003). 
To sum up the first part of Chapter Five, it can be concluded that the previous cases of 
teleworking need to be discussed according their profile of population, labour force, ICT 
infrastructure, legislation, air pollution, weather, etc. All of these criteria and others will 
be discussed at Chapter Nine (the discussion chapter). An in- depth understanding of 
teleworking in the UK is also needed so the teleworking practice in the UK is covered in 
the second part. 
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Part Two: Teleworking in the United Kingdom (UK) 
The main aim of this part is to provide information that is related to teleworking in the 
United Kingdom. This style of working has taken place in the last decade of the 20th 
century and appears to decision-makers as a new way of decreasing unemployment and 
solving many family problems. According to this aim, this part of Chapter Five will be 
directed to clarifying the following points: a background of the UK and its application of 
teleworking, the labour force of the UK, the teleworkers' association, teleworkers' 
legislation, international comparisons, the future directions of UK teleworking, and some 
cases in the UK. 
5.2.1 Background and History of Tcleworldng 
Great Britain, the dominant industrial and maritime power of the 19th century, played a 
leading role in developing parliamentary democracy and in advancing literature and 
science. Its location is in Western Europe and it is a group of islands including the 
northern one-sixth of the island of Ireland between the North Atlantic Ocean and the 
North Sea, northwest of France with area of 244.820 sq km. Its own climate is temperate, 
moderated by the prevailing southwest winds over the North Atlantic Current; more 
than one-half of the days are overcast. The population of the UK mainly uses English, 
Welsh (about 26% of the population of Wales), and a Scottish form of Gaelic (about 
60.000 in Scotland). The UK, a leading trading power and financial centre, is one of the 
quartet of trillion dollar economies of Western Europe and so is still one of the strongest 
econon-des in Europe. Inflation, interest rates and unemployment remain low, and the 
government expected growth of 2% to 2.5% in 2002. The UK's population was 
estimated in 2003 at 59.040.300. Roughly half of these are considered as part of the 
labour force (28-207.135 (2001)) who fall into three categories: agriculture 1%, industry 
25% and services 74% (1999). The rate of unemployment is 5.1% (2001 est. ) 
(Countryreports, 2003; Internet-World-Stats, 2003). 
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Regarding the infrastructure of the Internet and telephones('), the UK has 34.878 million 
(1997) main line telephones, 13 million (year end 1998) mobile cellular telephons, 245 
(2000) ISPs and 34.387.216 (2003) users of the Internet (Countryreports, 2003; Internet- 
World-Stats, 2003). "Over the second quarter of 2002, an estimated 11.1 million households in the 
. 
presenfiýg 45% of all households" (Office of National UK could access the Internetfrom home re 
Statistics, 2002b). The latest official government statistics illustrated that the number of 
teleworkers had grown to 2.2 million people in 2002, amounting to 7.4% of the total 
labour force (Hotopp, 2002). 
. 
p&q conventionalflvdble ivorkiq 'Tbe UKpublic sector bas traditionally been at tbeforefront of a 
practices sucb as flexitime, job-shaiing, term-time vorking, part-time jobs and so on. This is often 
hecause it has to attract and retain staff in competition wilb the private sector, wbich tends to pay wore" 
Gohnston & Nolan, 2002). 
Many employers are forced to consider alternative locations. For example, two of the 
UK's largest banks are relocating out of the City of London to the new Docklands 
business district and are actively considering new ways of working in the process. This 
forced relocation is caused by three main reasons: (1) Tlie pressure on public transport, 
(2) disruption to services, and (3) a L5 charge for driving into central London Gohnston 
& Nolan, 2002). 
5.2.2 Telewotkers in the UK 
17here are considerable differences in the number of teleworkers between different 
industries and hence, it is difficult to find a full-description of teleworker statistics for 
recent years. About 25% of teleworkers worked in real estate, renting and business 
activities, with very few in energy and water (Hotopp, 2002). As mentioned before, the 
labour force is estimated at 28 nAhon and the UK has 1.78 million teleworkers. It can be 
seen in the table below that the total number of male teleworkers is greater than the total 
for females. This table also shows three categories of teleworkers: telehomeworkers, 
(1) general assessment- technologically advanced domestic and international system 
domesfic. - equal mix of buried cables, microwave radio relay, and fiber-optic systems 
internationak 40 coaxial submarine cables; satellite earth stations - 10 Intelsat (7 Atlantic Ocean and 3 Indian 
Ocean), 1 Inmarsat (Atlantic Ocean region), and 1 Eutclsat; at least 8 large international switching centres. 
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mobile teleworkers and occasional teleworkers. The most numerous are mobde 
teleworkers, then occasional teleworkcrs and finally telchome-workers. 
4.4 W U uu 
U) ri) 
u 
4.4 rA 
M 
4.4 1W 4. 
C) 
Male 186.70 650.196 366.948 216.803 14-088.724 15.509.371 
Female 207.965 
1 
F17,33,776 [ 194.637 576.178 138.580 11.983.006 12.697.764 
Total 394.665 823.772 561.585 1.80.022 355.383 26.071.730 28.207.13.5) 
%of 
work- 1.4 "/o 2.92% 1.99% 6.31% 1.26% 92.43"/o 100% 
force IL 
, 
L- 
Table (5.1) Telework in the UK in 2002 by gender (Office of National Statistics, 2002a) 
I" , quaBy, the total number of teleworkcrs could be divided according to their mode of 
work. As seen below, the total of full-time tclexx-orkers is greater than part-timc 
tclcworkcrs, numbering 1.413.750 and 365.018 respectively. 
u 4w I-w 
-0 , 
Ac 4. .00 
0 , ý4 = -ýd 0 0 C) 0 
F V u u u 
219.250 688.724 505.776 1.413.750 279.400 19.496.723 21.189.873 
time 
Part- 
174.595 134.614 55.809 365.019 75.983 6.568.563 7.009.564 
time 
Total 393.845 823.338 561.585 1.778.768 355.383 26.065.286 28.199.437 
---ý 
p/t as 
44.33"/o 16.35% 9.94% 20.52% 21.38"/o 25.2W/o 24.8V/ 0 
Table (5.2) Telework in the UK In 2002, by working hours (Office of National Statistics, 
2002a) 
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It can be deduced from the above table that half of UK teleworkers are mobile 
teleworkers, others arc home-workers and occasional teleworkers (chent site teleworkers, 
telecentre teleworkers). It is also important to clarifý, some characteristics of UK 
teleworkcrs. Their occupations are listed below: 
Employed 
teleworkers 
Self- 
employed 
teleworkers 
Total 
Managers and senior officials 328.988 90.989 
professional occupations 42.011 135.841 
Associated professional & technical 1 169.451 193.531 362.982 
Administrative and secretarial 79.512 36.314 115.826 
Skilled trades 48.102 181.526 229.628 
)nal services 17.382 13.921 31.303 
Sales and customer services 24.59 14.139 38.73 
Process, plant and mechanical ops 2.033 25.545 27.578 
Flementary occupations 5.367 16.106 21.473 
917.437 707.912 1.625.349 
Table 5.3 Occupations of the UK teleworkers in 2001 (Johnston & Nolan, 2002) 
1'he table above demonstrates the two main kinds of UK tclcworkers: employee 
teleworkcrs (who represent around 56"ýo of the total tclcworkcrs) are more numerous 
than the self-employed telcworkcrs. '\Ianagcrs and senior officials scored the highest 
percentage of UK teleworkcrs. The table below shows the qualifications of UK 
teleworkers. 
Fhe original data in the total column did not reflect the total of employed and self-employed 
teleworkers. So, the researcher recalculated them again and restated the right total. 
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Workforce eworkers 7 
University degree or cqw-,. alent 15.13" 0 36.50",, 
Higher education 8.26% 12.71% 
GCE A Level or equivalent 23.87/o 24.07% 
GCSE grades A-C or equivalent 22.16% 14.56% 
qualifications 13.64% 7.03% 
alification 16.26(/o 4.82% 
Table 5.4 Qualifications of UK eworkers in 2001 Oohnston & Nolan, 2002) 
Regarding the qualifications of teleworkers, it seems that roughly half of them have a 
university degree or have experienced higher education to a greater extent than the total 
UK workforce. It could be said that teleworking requires a higher level of education than 
the normal workforce. 
5.2.3 Legislation of Teleworking 
The law in the UK is aware of employment rights and conditions. 'I'hcsc rights 11ccd to 
be focused on social as well as organisational aspects. The tcleworker has his/her own 
rights in terms of equal pay, lifestyle testing, references, taxation, working time, 
employment contracts, family policies, pensions, sick paN, and unfair dist-rus-sal. In effect, 
employers have the same legal obligations towards employees working remotely, 
including those working at home, as they do towards employees in a traditional office. 
Recent UK tax law changes have affected the home use of employers' PCs (Denbigh, 
2001) 
There are many considerations that must be adopted in contracts of employment. The 
Department of Trade and Industry (2003) has presented some of these considerations: 
Place of work 
I lours of work. Greater flexibility within the limits of the Working Time 
Regulations may be possible, perhaps with a set 'core' time when remote workers 
undertake to be working or to be contactabic. There may be a need to have an 
agreement regarding attendance at on-sitc team meetings. Flqually the employee 
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needs to know on what basis the reporting manager and the other company 
personnel are contactable. 
Extra responsibilities or duties. This may include procedures for reporting to the 
office. 
Expenses policies may have to be altered, for example, to allow claims for 
expenses to attend team meetings or travel to the office for other reasons. 
For home-based workers: allowances for business rates, heating, lighting, wear 
and teat may be considered. For home-based workers, access arrangements to the 
working area may need to be clarified. Health and safety requirements mean that 
an employer has a responsibility to assess the home workplace (e. g. for the 
electrical power supply, safety of equipment, ergonomic use of equipment). 
For home-based workers, provision of equipment by the employer. Provision of 
telephone line/ISDN line for work purposes. Equipment and data security 
procedures, including back up. Maintenance arrangements. 
9 Employer's insurance may need to be extended to cover work equipment not 
kept in the office, including equipment used on the move. Workers using their 
own equipment for work purposes should check whether such use is covered by 
their home insurance policy. 
* The statutory minimum set by the Working Time Regulations and sick leave 
arrangements must be kept in line. 
Procedures if the teleworker wishes to return to working in the office. 
5.2.4 Telework Association (TCA) in the UK 
A brief outline of The Telework Association (TCA) is required because the members of 
TCA were invited to participate in investigating the information flow in the VOs. 
However, Johnston and Nolan (2002) defined TCA (the TeleCottage Association) as "the 
biggest telework association in the UK. Although its roots are in the telecottage 
movement its full title is The Telework, Telecottage and Telecentre Association". More 
than 800 people and organisations have joined since 1993. The TCA aims to improve the 
quality of life for workers by improving access to work and focuses on individuals, 
corporate schemes and telecottage managers (TCA, 2003; Denbigh, 2003(')). This is a UK 
Denbigh A., 2003, TCA profile, Telephone Interview by SalehrU halalat, 9 September, 2003. 
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association with 150 centres whose members include the self-employed, company 
employees working from home, and companies introducing telewotking. It produces a 
teleworker magazine, handbook, an advice line, seminars and training (Internet 
Homeworking Directory, 2003). Furthermore, an electronic weekly newsletter is sent to 
the TCA members to provide them with news of teleworking, new opportunities, etc. 
5.2.5 Case Studies in the UK 
Stephen Meyler presented his own view of work: "Work is not a place, it is something we 
do" Neyler, 2001). This concept is accepted by many in the UK as well as in other parts 
of world. The change of place is considered with regard to carrying out the work 
effectively. There are many such cases in the UK. The most important of them are: BT, 
Nficrosoft, British Gas, RNIP, and John Laing Property OLP). A description of each case 
is highlighted below: 
The case of BT: The official name of BT is British Teleconnnunications plc and its 
main function is as a communication provider and operator in this type of market. It is 
under private ownership and has been operating as such since 1984 (BT, 2003b). In 1993, 
BT launched the workstyle option 2000. This flexible working programme is considered 
to be the largest in Europe and saved C180m (see Appendix 4) a year in property costs 
(BT, 2003c). Recently, BT has the largest intranets in Europe (RNIB, 2005). Hopkinson 
and James (2001), in their study, found that most BT teleworkers expect home-based 
flexi-working to be beneficial in terms of reduced travel time, cost, stress and associated 
family benefits. However, a minority feel that they are they being pressured into it and 
that it will therefore increase stress. Moreover, in March 2002,5128 BT teleworkers were 
asked to give their perception about the social side of teleworking. The majority of them 
felt that they had a better life through teleworking than if they commuted to an office. 
Additionally, it appears that BT teleworking not only creates personal benefits, but also 
public ones in the form of greater involvement in community and volunteering activities, 
and perhaps also greater use of local services (Hopkinson, James and Maruyama, 2002a). 
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The case of Microsoft: Nficrosoft() has recently arranged with BT to offer home ADSL 
access to 1500 UK employees. This is the first corporate customer of a service that uses 
DSL technology to connect home workers to their employees (Fielding, 2002). 
The case of British Gas: According to Wustemann (2001), workers from a call centre in 
British Gas have joined the Automobile Association's telework programme. Roughly 25 
employees of British Gas Services now complete their tasks on a full-time basis 
answering customer enquiries. In the Leeds area, there are now 50 teleworkers and 
another 100 based near the AA's remaining call centres at Newcastle and Cheadle near 
Manchester. Staff are no longer recruited directly into homeworking. Staff at the centres 
normally work a single 8.75-hour shift. Teleworkers now work various hours according 
to business needs. 
The case of the RNIB: The RNIB is a UK charity which provides services for the blind 
and partially sighted. It has recently begun to recruit home-based telesalespersons for 
fundraising campaigns and already has around 700 people working for between 15 and 
20 hours per week; they are paid up to ý5.50 per hour. A telephone access code is used 
so that phone costs are billed direct to the RNIB and work is received and sent off when 
complete by post. Training is provided at the charity's expense (BT, 2002). 
The case of John Laing Property (JLP): In fact, this case is different from the others 
as it uses a relocating approach for satis4, ing its needs. It has relocated its office to the 
centre of London. JLP stated that flexible 'futurespace' will allow the use of offices and 
reports that the company has moved into an office half the size of the original one but in 
a central London location and with limited additional cost. Susie Gray emphasised that 
productivity increases (see Appendix 4). Six staff members are based full-time in the 
office where they provide the necessary management, administrative and support 
functions. JLP approached the move as an opportunity to enter new markets by 
providing a showcase office to investors and end-users (BT, 2003a). 
(1) In 2002, Microsoft came second in the Smnday Times 100 Best Companies to Work For ranking, and 
picked up a special award for its commitment to a work/life balance. 
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5.2.6 The Future of Teleworking in the UK (International Comparisons) 
Reducing the costs of accommodation and overcrowding in offices are the main two 
aims for organisations nowadays. There is a growing realisation that better mobility can 
lead to better performance (NUlar, 2003). One of the many solutions is increasing 
numbers of staff working from home. Then, IT managers find themselves facing a vital 
challenge. They are asked to protect the integrity of email and other data being 
transmitted to corporate networks over dial-up links (ITWEEK, 2002). It means that 
reducing costs will not be available without many precautions. 
Maximizing worker's rights in this new style of working may cut costs. For example, a 
report by the Institute of Employment Studies OES) shows that the UK only uses 30% 
of its teleworking potential (Huws, Jagger and Bates, 2001). Implementing a teleworking 
infrastructure will help the UK to maximise the benefits of teleworking potential. Many 
organisations are now looking at virtual private networks (VpNs(i)), a low cost alternative 
to expensive leased lines. In fact, the trend towards remote and mobile working is driving 
the virtual private network (VPN(2)) towards the status of a commodity technology 
gTWEEK, 2002; Stevens, 2003). 
Regarding the growth of teleworkers in the UK, the Department of Trade and Industry 
in the UK notes that throughout the period 1997 to 2001, the total number of 
teleworkers has increased by between 65 and 70 percent (Hotopp, 2002). An 
international comparison shows that teleworking in the UK is only equivalent to the 
average in the EU. Germany and France have the smallest proportion of employed 
people working as teleworkers, while Finland has the highest proportion (Hotopp, 2002; 
Virtualni Informacni Par, 2002). The UK teleworkers' population is estimated to grow to 
reach 8.3 million by 2005, according to BT commissioned research (Fielding, 2002). It is 
estimated that the number of teleworkers in 2010 will be around 10 million (Biaizpe, 
2001). After 25 years this number will be between 80 to 90 million compared with the 
USA which will rank at the highest level with more than 140 million teleworkers (Nilles, 
1998). 
(1) A VPN is a way to use the Internet to provide rernote offices or individual users with secure access to 
their organisation's network (IINVEEK, 2002). 
(2) While the cost of deploying a VPN based on the IP Secure JPSec) protocol may be falling, this type of 
solution is still far from straightforward and does not provide the kind of extensive access controls needed 
to secure the extended enterprise. 
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Conclusions: This chapter, regarding teleworking throughout the world, has presented 
an overview of teleworking in 23 countries as well as teleworking in the UK. To achieve 
this aim, the chapter was divided into two parts. 
Part one dealt with providing information of teleworking worldwide (USA, Canada, 
Brazil, Europe, Asia and Australia). The first finding is related to a lack of teleworking 
statistics, which are not up to date and sometimes estimated. This lack of statistics causes 
limitations in studying the practice and progress of teleworking. Understanding the real 
information needs of teleworkers is not easy before identi4ing the profile, definitions, 
and statistics of teleworkers. Hence, it is vital to start with defining teleworking, finding 
more reliable statistics of teleworking, and identifying the teleworkers profiles. This 
finding will help in understanding the information needs of teleworkers. The second 
finding is related to the importance of managing the differences of time zones, and 
languages across locations, otherwise, a lack of information flow can be found. The third 
finding is the application of teleworking style. The results indicated that the vast majority 
of cases may have some problems with air pollution, their weather is mostly cold, and 
they can be considered as information societies. Therefore, there may be a need for 
applying the teleworking style in the rural areas and the capitals. The derived lesson here 
is concerned with a slight indicator for applying the teleworking style in the other parts of 
the world such as the Nfiddle East, particularly the Gulf Area, which has a lot of issues 
such as working in high temperatures, high air pollution and high funding of establishing 
the ICT infrastructure. The fourth finding that leaders of teleworking were identified 
such as Finland and its leading position in teleworking in Europe. The potential growth 
of teleworking in the USA was highlighted. 
The second part, which was entitled "Teleworking in the United Kingdom", provided 
the background on teleworking in the UK, including the labour force, legislation, case 
studies, the Telework Association (TCA), and some trends in the near and far future. In 
fact, the UK is considered to be a teleworkable country and may also be an information 
society. Also, the findings indicated a lack of teleworking statistics, which means there is 
need of understanding the teleworkers profile. A discussion of all of these results and 
others will take place in Chapter Nine (the discussion chapter). The next chapter deals 
with the management of the study survey. This provides a clear view of the designed 
questionnaire and interviews, as well as the management of the pre-test, the pilot-test and 
the main survey. 
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Chapter Six 
Survey Management 
6.1 Introduction 
This chapter is devoted to the management of the survey, the purpose of which is to 
solve the problern posed by the study by modifying suitable methods. These methods 
basically rely on a questionnaire and interviews. A designed questionnaire, containing a 
list of closed and open-ended questions, was devised by the researcher, the airn of which 
was to collect data relevant to the information flow and the ICTs used in the virtual 
organisations. Besides, suitable semi-structured interviews were adopted to collect other 
pieces of data regarding the study problem and were used to support the questionnaire. 
Both of these involved problem-solving procedures. Before starting with the survey 
strategies (the questionnaire and interview), the population and sample of the research 
study needs to be clarified. This chapter is divided into three main sections: the research 
population (sample), the questionnaire and the interview. 
6.2 Research Population (Sample) 
According to the basic rules of research methods, choosing a sample from the specified 
population is an important issue so the definition of the population and sample should 
be presented clearly. "Population" refers to everyone in a well-defined group and the 
only way to get the population value is to measure everyone in the population (Hopkins, 
2001). But, in real life, it is difficult to do that as there are some obstacles and limitations, 
time and cost being the main ones. Below, the population frame, population elements, 
the sample frame, sample elements, representativeness and generalisability are offered. 
Population Frame (population elements): All the members of the Teleworker 
Association (TCA) in the UK were the population of this research. A weekly electronic 
newsletter(') was sent to them by the Executive Director (Mr. Alan Denbigh). This 
population consisted of roughly 800 members (according to the interview with Mr. Alan 
Denbigh, 2003). These members worked in various companies, government departments 
(1) This e-newsletter is distributed from TC office to its members via their emails. It usually has: last news 
of teleworking, job offers, seminars, conferences, studies, article, technical support, articles, links, and new 
regulations. 
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and some were self-employed teleworkers. Respondents also had various profiles in 
terms of education, age, experience, living and working areas, as well as fields of work. 
Sample Frame (Sample Elements): According to the size of the population and the 
capacity of the research, it seems not prohibitive in terms of time, cost, access and other 
human resources to consider the population as a target sample. Applying the IA Model in 
any case requires agreement or a contract, which was achieved through several contacts 
with the executive director of the TCA. So, the sample frame consists of all the TCA 
members, 800 in total and the designed questionnaire was distributed to all of these. 
Representativeness and Generalis ability: Basically, Silverman (2005, p 126) stated 
that: "generalisability is a standard aim in quantitative researeb and is normally aebieved by statistical 
samplingprocedure? '. In this research, the population was selected as the sample. Therefore, 
the representativeness was high and any result obtained from the data analysis could be 
generalised to the population as a whole. By this method, the sample statistic (e. g., X, J) 
is fairly close to the population parameter (e. g. ýt, 8). Consequently, the sample data 
should represent the population's characteristics. This method generates a heterogeneity 
of distribution of the collected data, making it easy to generalize the results of the 
analysis. The criteria for evaluation include the representativeness of the whole 
population, random selection from a specified population, purposive sampling from a 
specified population, volunteers, and unidentified groups (Black, 1993, pp 56-57). In this 
research, the population is considered as a sample and the questionnaire was distributed 
randomly, this means the representativeness is approximately high. Because the 
questionnaire was the main instrument that was used in this research, the 
generalisabi]i ') issue can be mentioned. 
'For the survy's results to be valid, the sam pie must represent thepopulation. As the response rate of a 
survy increases, the results will more closely, represent thepopulation - thus the higher the reiponse rate, 
the more accurate the survy. The total design of anyproject should aim to get as hi , 
ýh a rate of res 
., 
ponse 
as is econoxicallyprudent" (Readex Learning Centre, 2004). 
TCA also has various kinds of teleworkers from BT, British Gas, Nficrosoft, etc., so it 
reflects the general view of teleworking in the UK. The survey was mainly used to collect 
the required data and was combined with the documents of teleworking worldwide, 
(1) Generalisability: "Tbe extent to wbieb researchfin&ngs and conclusionsfrom a stuýv condmeted on a sam le opulado ,ppM can be appked to tbepopulation at large" (Colorado State University, 2004). 
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particularly in the UK. The survey actually includes two tools: the questionnaire and 
interviews. As Foo and Hepworth (2000) confirmed, one of the most commonly used 
techniques for quantitative survey is the questionnaire. 
After determining the population and sample, the next stage was to determine the types 
of survey methods. There are different methods of conducting a survey. According to 
Cannell, Miller and Oksenberg (2002, p 5), the main kinds of survey are telephone 
surveys, mail surveys, Internet surveys, e-mail surveys and interview surveys. More 
sample surveys are done by mail than by any other survey method. The main reasons for 
the wide use of mail survey method are, first, it presents a lower cost implication; 
second, procedures for mail surveys are often deemed simple enough for individuals and 
organisations to conduct on their own rather than relying upon survey research 
organisations (Dillman, 2002, p 90). In recent decades, the most widely used method for 
obtaining market research and other survey data has been by telephone. There were two 
major reasons for the switch to telephone surveys. First, telephone sampling has become 
much more attractive. The second major reason for the shift to telephone interviewing 
was the costs of door-to-door surveys (Sudman and Blair, 2002, p 275). Recently, 
Couper (2002, p, 149) stated that: "rapid development of survys on the World Wide Web 
OPVIWI) is leading some to ar, s rvg e . 
P1, , gue that soon 
Internet (and, inparticular, Web) us will r, ae 
traditional methods of survg data collection". 
So, the questionnaire was used as the main technique for collecting the required data with 
the first and second phases of interviews to support it. Data that were collected from 
both of them were used to achieve the second, third and fourth aims of this research 
study. However, in-depth details of both are given below. 
6.3 Questionnaire management 
The main part of the survey was the questionnaire, which was structured according to the 
airns of the research. Below, different kinds of questionnaire designs, the pre-test, 
pilot-test, and main distribution are clarified. 
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6.3.1 Types of Questionnaire 
A designed questionnaire was used to collect data on the integration of information flow 
and the used ICTs in the virtual organisation. Below is a list of questionnaire types, 
together with their structure. Frazer and Lawley (2000) presented the four main kinds of 
questionnaires: mail questionnaires, personally adn-unistered questionnaires, telephone 
questionnaires and Internet questionnaires. A comparison of these questionnaire 
communication methods is presented below: 
U 0) "0 01. ) 
OW 
M 
(U 
(A 
0. ) 
Criteria 
4.0 UEX U 
Cost 1,0\k- I ligh Moderatc Very low 
Speed of data collection Slow Immediate Immediate Fast 
Ability to reach geographically f ligh Very low 'NIcdium Very high 
dispersed segments 
Length of questionnaire l, ong(4-12 I. ong(30-60 Nlcdlum(IO-30 l, ong(4- 
pages) minutes) minutes) 12 pages) 
Questionnaire complexity Simple only Simple to Simple only Simple 
complex only 
Question complexity Simple to Simple to Simple only Simple to 
moderate complex moderate 
Hard - to -recall data obtainable Good Poor Moderate Good 
Respondent anonymity Possible 
Rapport with respondents None 
Interview bias None 
Need for interviewer supervision No 
Not possible Not possible possible 
I ligh Modcratc None 
I ligh 'Medium None 
Yes Yes No 
Response rate LOW Vcry high Modcrate 'Moderate 
Table (6.1) Questionnaires Types (Frazer and Lawley, 2000, p 3) 
1 '34 ) 
As mentioned above, using these kinds of survey is considered to be controversial issue 
nowadays. Some researchers for example, argue about using traditional methods, such as 
the mail survey. Dillman (2002, p 90) emphasized this for using the mail survey and 
presented some of its characteristics including its low cost and the simplicity of its 
procedures. Sudman and Blair (2002, p 275) also promoted the use of the mail survey 
with special populations where good lists are available and high cooperation is possible 
because of the interest of the topic. In such an environment, mail surveys can be highly 
successful. Others argue, however, for the use of telephone surveys for two reasons: first, 
telephone sampling has become much more attractive; the second major reason for the 
shift to telephone interviewing is the steep increase in the costs of door-to-door surveys 
(Sudman and Blair, 2002, p 275). Backing the research aims and the statement of the 
problem, both the Internet questionnaire and personally administrated questionnaire 
were used to collect the intended data in order to answer the research questions. Due to 
the characteristics of teleworkers, both of them were the most suitable methods for 
collecting data from teleworkers because they combined two views: the first, which 
suggested using contact teleworkers via their emails (Internet questionnaire) and the 
other view which was concerned with meeting teleworkers themselves since it was 
difficult to reach each teleworker at home, on trains, planes, client sites, etc. It was more 
practical to meet them in their work places (via conferences, workshops and seminars). 
6.3.2 Questionnaire Design 
It is important to design the questionnaire using specific formats. Coombes (2001, p 142) 
stated that, although the questionnaire may look impressive when it is sent, when it 
arrives at the other end it may look rather scrambled. So, the study adopted a suitable 
method for collecting data. This is most important in surveys thatrely on programming 
languages such as HTML and JavaScript to create an attractive, interesting and 
compelling survey (Sheehan and Hoy, 2002, p 186). HTML was used in designing the 
online questionnaire. 
Bradley (1999) claimed that: there are two kinds of Internet Questionnaire. Web Page 
questionnaires, which can be ditided into three , pes. Ti e0e is a of a web site 'ýpen " to any pnp rt 
pe 11 is 'closed' and reipondents are tijitor, there is no controL It includes the Banner intitation. Ty 
pe III is y bepassword protected. Tv intited to tijit the site to complete the questionnaire, iphieb ma 
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'hidden'l and the questionnaire appears to a visitor when triggered by some mechanism (ý: go date, visitor 
number, interest in specific Page etc. ). Thi's ýpe includes the pop-up survy. E-mad questionnaires 
can also be divided into three ! ýpes. T )Pe I is a 'simple' e-mail message with questions. T)Pe 11 is an 
'attachment', which i's delivered with a coven*ng e-mail letter. T whereby an )pe III IS 'URL embedded'I 
e-mail requestforparticipation has a URL embedded in the message. Respondents simpl y click on this 
h)perlexl link, which then evokes their web browser, presentin the reader with a web-based ,g 
questionnaire. 
According to the opportunities for the distribution of this questionnaire, there were two 
options: the first one was concerned with sending it via email URL, (an email URL 
embedded questionnaire). The second one was concerned with a personauy 
administrated questionnaire. These are two methods of questionnaire distribution. 
The structure of the questionnaire is fundamentally based on closed questions. The main 
goal of this questionnaire was to investigate the information flow and to investigate the 
relationships With ICTs. It was clear from this goal that it should be directed to end-users 
(teleworkers) to ask them about the information flow in their organisations and to ask 
about the ICTs' impact on working in the virtual organisation. It is clear that the kind of 
question here should be direct. The main parts of the designed questionnaire were: 
Part One (Overview questions): This consists of some questions that were related to 
obtaining an overview and eliciting information regarding the teleworkers. These 
questions focus on the kind of teleworker (full or part-time, employed or self-employed), 
the area of teleworking (home, train, telecentre, client site, hotel), the period of time that 
teleworkers have spent in their job. In this part of the questionnaire, an the questions 
were closed (See Appendix 5). 
Part Two (Information Flow): This section has some questions that were related to 
data regarding the information flow in terms of receiving and sending information. First, 
it contains some questions regarding the integration of information flow. A scale of five 
options was used. 
Use of resources when 
teleworking 
Strongly Strongly No 
Agree Disagree 
Agree 
43 
Disagree Opinion 
1 
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These questions deal With how the right, timely, appropriate channel, and trusted sources 
of information flow are maintained. Seven questions were used to achieve this aim. 
Second, the type of information that is usually used in the organisation was also 
determined. Three questions in this regard were used to investigate the kind of 
information (strategic, policy and operational information). A scale of five options was 
used. 
Type of information used 
when teleworking 
Strongly 
Agree Disagree 
Agree 
43 
No 
Disagree Opinion 
1 
Fourth, the flow direction was made clear (vertical, horiZontal or both). 
Part Three (ICTs): In this part, the study tried to investigate the teleworkers' opinions 
about, and the value of, various ICT tools that are associated with teleworking. The block 
diagram below illustrates the categonsmg of ICTs. 
Electronic Office Systems: photocopier, scanner, word 
processor, spreadsheets, statistics packages, project 
management tools, audio conferencing, videoconferencing, 
multimedia systems, and presentation software 
Electronic Communication Systems: electronic mail, 
telephone-landline, computer modem, mobile telephone, 
voice mail, answer machine, facsimile, multiple phone lines, ICTs 
ADSL, ISDN, call waiting and chat software 
Office Management Systems: Interactive diaries/ 
Scheduler, file systems, expensive management tools, 
electronic mailing list, databases, credit card verification, and 
workflow software 
Figure (6.1) Concept Model of the ICTs in the teleworking environment 
It consists of 29 questions. Each respondent was asked to vote for one of the following 
options. "Not used" means that this system was not used at the orgalusation. However, 
this scale aimed to 'investigate the satisfaction level of ICTusage. 
Strongly 
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ICT system 
Very 
Satisfied Dissatisfied 
Very No Not 
Satisfied Dissatisfied Opinion Used 
43205 
Implementing the virtual organisation means adopting new technology. Furthermore, 
implementing a new approach to work requires critical requirements of ICT. These ICTs 
should be estimated by the users themselves, not as a compulsory addition to the work. 
This means that new technology should be introduced with sensitivity. To achieve this 
aim, a list of four questions investigated predictions regarding the adoption of new 
technology in the teleworkers' opinion. A Likert-scale of five was used in this 
measurement. 
Strongly Strongly No 
Adopting a new technology Agree Disagree 
Agree Disagree Opinion 
43210 
Part Four (Background): Part Four deals With the background of teleworking. 
Information such as the employer's name, department, position and training data were 
gathered. Five questions were used to achieve this aim. 
Part Five (Demographics): Demographic information was collected 'in this part, which 
consists of five questions: gender, age, location of living, education level, distance away, 
and time of day or night when teleworking was actually carried out. This information 
reflects the teleworker's background. Concerning the question of "location of hvmgl, , it 
was used to exclude any of the TCA members who were living outside of the UK 
because the study was concerned with the environment and case of the UK only 
According Alan Denbigh (2003), they are roughly 8 teleworkers. 
For fully administering the questionnaire, two further questions were added. The first 
was related to the collection of teleworkers' emails in order to be ready to carry out an 
interview with them later. The second was concerned to the circulation of results so it 
was easy for respondents to add an email contact and then the results of the study could 
be sent after the discussion. Furthermore, the researcher's details were added at the 
bottom of the questionnaire: this was useful if there was any need for contact. After 
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preparing the first draft of the designed questionnaire, it was hosted on a server of 
Loughborough University. 
6.3.3 Pre-test Stage 
A pre-test, as well as the pilot-test, were combined before the distribution of the main 
questionnaire to the target sample. The pre-test came before the pilot-test. -1/ I'S Me real 
test qý' a queslionnaire i's how il peýbrms under actual condilions q1' dala colleciion, it is t4tal" 
(Churchill and Lacobucci, 2002, p 351). The table below shows the distribution of pre- 
test participants. 
Category Selected number Response number 
Research students 96 
Academics from department 53 
Directors and managers of companies 54 
Total 
19 13 
Table (6.2) Pre-test participants 
As can be seen above, the response rate was satisfactory and considered to be high. This 
test took place in April 2003 and was conducted within Loughborough ý'nivcrsiry and 
local companies. The supervisor's personal contact was used to select the local 
companies. Fach director of these companies recc cd the online qucstionna' c through I ir 
the supervisor's cover letter. The attached form (the Ivaluation Form - see Appendix 6) 
was used to get a list of suggestions which were collected after the pre-test. Nlost of them 
related to cla0ving some words and avoiding overlapping in others. These changes were 
made after the end of the prc-test itself. In fact, this form was used to check for the 
questionnaire's vahdity. After this phase, a meeting was held between the researcher and 
his supervisor when the Important obsen-atlons, changes and commitments were 
discussed and made before the pilot-test. 
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6.3.4 Pilot-test Stage 
The second stage of questionnaire deployment was the pilot-test, which came after the 
pre-test, and was followed by the main survey. According to the opinion of most 
scholars, it is considered important to modify a convenient questionnaire that will be 
used in collecting related data, the analysis of which will solve the research problem. B'Iý') 
was selected to be a pilot-test case because: 
" BT had the largest Intranet in Europe. 
" In 1993, BT launched the work style option 2000. This flexible working program 
is considered the largest in Europe and saved C1 80m. 
BT had a national program regarding ework. For example, Nficrosoft(-) had signed 
a deal with BT to offer 1.500 of its UK employees home ADSL access. 
BT is a leader in developing flexible working. It Workstyle Group is widely 
recognized as one of the UK's leading remote working think-tanks. 
The Workstyle Group (WG) evolved out of its Workstyle 2000 programme, 
which started changing the way of work in 1993. 
0 BT is working with the Teleworker Association to bring the latest articles from its 
Telcworker Magazine. - 
In May 2003 the pilot-test was conducted with BT teleworkers in the department of 
research. The contact of the supervisor was useful in distributing 10 
online-questionnaires to BT teleworkers; eight of them replied. The same previous form 
(the Evaluation Form) was also used to check the questionnaire's validity. The returned 
suggestions were useful for modifying the intended tool; most of them were related to 
adding some kinds of ICT that are usually used in the virtual office. Furthermore, there 
were some notes regarding the misunderstanding of some questions. Corrections were 
made after receiving the responses. 
(1) For more information about teleworking in BT, see Chapter Five. 
(2) In 2002, Microsoft came second in the Smnday Times 100 Best Companies to Work For ranking, and 
picked up a special award for its commitment to a work/life balance. 
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6.3.5 Main Survey Stage 
The main survey took place at the end of 2003 and the first quarter of 2004 with 
Telework Association (rCA) members as the population of this study. 'Mere were 800 
members. The reasons behind the selection of the Telework Association CrCA) for the 
main survey were: 
" TCA was considered the largest association of teleworkers in Europe. 
" TCA members have heterogeneous characteristics, such as full-time and 
part-time; employed and self-employed; and with different demographics. 
" There was permission for conducting the survey. 
There were two directions of distribution for the questionnaire: 
Email URL embedded questionnaire: The questionnaire was sent via email 
ýJRL embedded questionnaire) to all TCA members (800) which had the URL of the e- 
questionnaire. This electronic weekly newsletter was sent to the TCA members. It had 
two cover letters: a cover letter from the researcher and his supervisor, and a cover letter 
from the Executive Director Nr. Alan Denbigh). Both of them were sent to clarify the 
need for collecting data, clarifying the confidentiality of the information used and the 
procedures to fill it in. The TCA Director had invited members to respond to the 
questionnaire because it was concerned with their real problems, such as lack of 
communication and technical training. They were invited to fill in the questionnaire by 
clicking on the attached URL, which linked via a hyperlink to the designed questionnaire, 
which was designed by using HTML language. After filling in each questionnaire, it 
needed to be submitted, which was connected internally to the researcher's email. Then it 
was received via email. After that, the researcher entered the received data to the SPSS 
manually. So, sending and receiving data was via an electronic method. 
(b) Personal Administrated questionnaire: A couple of workshops were held in 
London (17 and 18 December, 2003), both of them sponsored by the TCA and 
concerned with TCA members. Attendees at both workshops were invited to fill in the 
questionnaire but before that they were asked if they had filled in the same questionnaire 
(online questionnaire) before or not. This was to avoid duplication. This personally 
administrated questionnaire was a very supportive source in raising the response rate and 
it was also a good opportunity to meet the teleworkers face-to-face and ask them to fill in 
the designed questionnaire. 
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Sometimes, some respondents called to ask about sending their questionnaire by post. 
The researcher replied to them, giving them a clear address to send their perceptions by 
post. Some preferred post because it was difficult for them to find free time to fill in the 
questionnaire while they were working on the net but when they had a hard copy version, 
it seemed easier to find free time. Concerning the follow-up of distribution, a few 
reminder emails were sent to remind TCA respondents concerning their response. The 
table below shows the basic indicators of response rates: 
Distributed Returned Excluded Usable (Entered 
to SPSS) 
Online questionnaire 720 108 5 103 
Personally administrated questionnaire 80 45 4 41 
(for those who were excluded from the 
online questionnaire) 
Total 800 153 9 144 
Response Rate 18"o 
'Fable (6.3) Response Rate 
From the above table, it can be concluded that those who were invited to take part in the 
personally administrated questionnaire were excluded from the online questionnaire, but 
both of them represent the total population of TC. A. Nine questionnaires were excluded 
and considered unusable because they were not completed and the main variables 
(information flow and ICTs) were not responded to, being left empty. 
in fact, the response rate is actually calculated based on comparing the usable 
questionnaires with the distributed questionnaires. Several steps were undertaken to 
maximize the response rate. They were: a cover letter from the researcher's supervisor 
was sent, cover letter was also sent from the cxccuti,,, c director of TCA, rewards (a prize 
draw) was promised, a fol-low up plan was created, a deadline date was included in the 
cover letter, and a summary of the results was offered for those who were interested. 
The response rates for both sun-cys were acceptable in scientific and practical terms. The 
response rate of the online questionnaire was 14.3" o, which was considered acceptable. A 
typical response rate to an elicited questionnaire is below 50/'o, while an exceptionally well 
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designed and targeted questionnaire can achieve 15% or more (European Telework 
Online, 2003a). The response rate of personally administrated questionnaire was also 
acceptable (51.251/o). Baruch (1999) found in his study, which was conducted by using a 
Meta Analysis of 175 studies, that the average response rate is 55.6%. Hence, it was 
acceptable. Concerning the general percentage, the response rate was 18%, which was 
considered acceptable. There is some practical evidence for accepting these percentages: 
i) The population itself was considered as a sample so the representativeness is 
approximately high. 
ii) All of the population members were invited to partake of the same opportunity. 
iii) Results were generalized to all of the TCA members. 
In the next chapter (Chapter 7- Data Analysis), measuring reliability and validity tests 
was carried out. These helped in emphasizing the reasonability and acceptability of the 
survey. Furthermore, in a following chapter (Chapter 9- the discussion chapter), a 
discussion of respondents' profiles also rcflccts a comparison with other previous studies 
on teleworking in the UK. 
6.4 Interview Management 
Two phases of interviews were used in this study. The first phase was used to support 
the questionnaire strategy and was also used to clarify some issues in depth while the 
second phase of interviews was used to collect the required data for mapping the flow 
of information in the virtual organisations. Below are outlined the first and second phase 
of interviews. 
6.4.1 Types of Interview 
The roots of interviews emerged in 1929 (Cannell, Miller and Oksenberg, 2002, p 3). 
There are two methods of collecting interview data: by face-to-face and remote 
interviews (via email, telephone, computer and post). Coornbes (2001, pp 94-122) 
presented some methods to complete the interview. These are: 
Field interviewing (the street comer). 
2. Telephone methods of interviewing: Telephone surveys are considered to be a 
common method of data collection within sociology and survey research (Groves, 
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2002, p 57). Computer-assisted telephone interviewing (CATI) can be used to 
facilitate the telephone interview. CATI, however, may facilitate telephone surveys 
being easier and faster to complete (Nicholas, 2002, p 78). 'Me usage of telephone 
interviewing in surveys of the general public has been quite slow to achieve 
widespread acceptance in the UK (Collins, 2002, p 85). 
3. Mail interviewing (by prepaid return envelope). 
4. E-mail interviewing. 
5. Computer- assisted personal interviewing (CAPý. 
Due to the research aims and interview goals, both face-to-face interviews and telephone 
interviews were used. However, types of interview can also be categorized in another 
form. There ate three types that could be used for collecting data from interviewers: 
structured, semi-structured and unstructured interviews. Below is a brief description of 
each kind. 
1. The fufly structured interview- This has predetermined questions with fixed 
wording, usually in a pre-set order. "The use ofmainI, y open-re. ýbonse questions is the only, essential 
difference from an inten. 7ew-based survy questionnaire" (Robson, 2002, p 270). The main 
advantages of this kind of interview are that it permits examination of a wide topic area 
and is fast and relatively cheap to administer. To retain a sense of independence, 
professional organisations can be used to carry out the work. Furthermore, it is simple to 
analyse as tick-boxes can be used to record responses and interviewers do not need to be 
trained (Scottish Executive Health Department, 2002). 
However, there are certain disadvantages to the fully structured interview as a technique 
since it cannot be used to explore people's feelings in any depth since it only allows the 
respondent to make a brief response. Answers may also be biased by factors such as age, 
gender and/or ethnicity. Moreover, it can be costly to obtain a sample that is truly 
representative and the interview itself is difficult to design, requiring considerable 
expertise if it is to be effective (Scottish Executive Health Department, 2002). 
2. The semi-structured interview: This technique can be used to obtain feedback and 
offers the interviewer the Opportunity to explore an issue or service. Its characteristics 
are: 
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* 'Me fact that it is semi-structured allows the conversation to flow where it needs 
to in order to deal with issues as opposed to cutting someone off because they 
stray from the topic (Scottish Executive Health Department, 2002). 
The wording of questions can be changed and explanations given. An 
appropriate question with a particular interviewee can be omitted or additional 
ones included (Robson, 2002, p 270). 
penframexork which allowforfocused, "Semi-structured intertiews are conducted with afairyl o 
conversational, two-way communication. Thy can be used both togive and receive information. 
Not all questions are designed andpbrased ahead of time. The majority of questions are created 
during the inteniew, allowing both the inteniewer and the person being inteniewed the 
flvdbili_0 to probefor details or discuss issues" (Food and Agriculture Organisation of 
the United Nations (FAO), 1990). 
, gbly structured qgenda with 
the fiexibiliýi to ask 'A semi-stmetured intemew combines a hi 
subsequent questions. The questionsfor a semi-structured inteniew are ideal# constructed some 
.P re 
resp time before the inteniew and are sent to the expert so helshe can start topre a onses. For 
,gI 
hour, around 10- 15 questions would týpicaýly, be asked" (Epistemics, an inteniew lasfin 
2002). 
A semi-structured interview involves a series of open-ended questions based on 
the topic areas the researcher wants to cover (Scottish Executive Health 
Department, 2002). 
There is a great deal of flexibility as the order/actual working of questions is not 
determined in advance. 
The interviewer is free to pursue certain questions in greater depth. 
Interviewees can express their opinions, concerns and feelings. 
This type of qualitative method gives the opportunity for the respondent to be 
involved in the research process as much as possible, although a more equal 
relationship between the researcher and participant is often seen as increasing the 
vahdity of the research (Westmarland, 2001). 
Bryman (2004, p 321) added that: "the researcher has a list of questions orfailýly se ifz .P 
tile 
to pies to be covered, often referred as an inteniewpide'. 
3. The unstructured interview: The main characteristics of this kind of interview are 
that it has very little structure, it is non-standardized, it is open-ended and in-depth. The 
interviewer wants to find out about a specific topic but has no structure or preconceived 
plan to deal with it (Scottish Executive Health Department, 2002). It can be completely 
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informal when the interviewer has a general area of interest which guides the 
conversation (Robson, 2002, p 270). 
The Scottish Executive Health Department (2002) presented the advantages and 
disadvantages of the unstructured interview. Its advantages are that questioning can be 
tailored to each individual and there is greater informality than with other methods, 
putting participants more at their ease. Topics felt to be important can be respected by 
the interviewer and sensitive issues can be tackled. 'Me disadvantages of such a 
technique, however, include the fact that there is a greater chance of the interviewer 
influencing the results and topics which do not arise during the course of the interview 
may be neglected. 
According to the aim of this study and the questions that were presented in Chapter 
One, the senli-structured interview was used to coRect the data needed. 
6.4.2 The First Phase of Interviews: The aim of this phase of interviewing was to 
provide relevant data for further issues regarding information flow, training and 
technological change. The basic parts of the interview protocol (see Appendix 7) were: 
Part One: Further Issues of Information Flow 
Part Two: Further Issues of Training 
Part Three: Further Issues of Technological Change 
As mentioned earlier, the first phase of interviewing was used to support the main 
strategy (questionnaire) and so had just three parts. After its protocol had been 
completed, it was ready to use. Two directions were used. First, face-to-face interviews, 
which were conducted through two TCA workshops that were held in London in 
December, 2003. A tape-recorder was used to record each interview and these were 
transcribed after returning. Second, five telephone interviews were conducted after 
receiving a list of emails from people who were interested in taking part in the interview. 
(I'he last question in the questionnaire asked respondents about their ability to take part 
in an optional telephone interview. ) ne researcher made an appointment with each 
interviewer before conducting the interview and these were arranged previously. They 
had the same protocol for the face-to-face interview. 
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Regarding the analysis of the interview materials; there were ten interviewees. They were 
used to support the questionnaire data and to explain further specific issues of 
information flow, training and technological change in the virtual organisations. They 
were analysed manually because: (1) as mentioned above, their role was to support the 
main tool of data collection (the questionnaire); (2) they were not sufficient to use special 
software for analysing qualitative data such as ATLAS; (3) the researcher had sufficient 
ability and skills to analyse them manually; (4) In the literature review, the same quantity 
of interviewees were analysed manually. 'Illerefore, an analysis plan was prepared. It 
relied on the interview protocol which had three parts. Each part contained some 
questions. After analysing each question of the ten interviews, the results were written 
down. Before moving on to the next part of the interview protocol, a summary of the 
related results was provided. A scale of measuring respondents' opinion was used, which 
was concerned with measuring their opinions according to a scale of 1 to 10. These were 
directed so that 5/10 indicated half the respondents, 6/10 and 7/10 indicated most of 
the respondents, 8/10 indicated the majority of the respondents, 9/10 indicated the vast 
majority of respondents, and 10/10 meant all the respondents. 
6.4.3 The Second Phase of the Interviews: This was concerned with collecting the 
required data for mapping information flow in virtual organisations. Data that were 
collected from this phase enabled the mapping of information flow and investigated the 
information use while telcworkers were working outside the traditional (physical) office. 
Some previous studies of information mapping were used to support the design of the 
interview protocol. However, some questions were derived from McInerney (1999, pp 
184-222), Dow Jones & Company, Inc (1997), Henczel (2001a, pp 96-101), City 
University (2004), and the University of Newcastle Upon Tyne (2003). So, a designed 
protocol was prepared to achieve the fourth airn of this study, which was concerned with 
mapping of information flow. The collected data helped in drawing a "hand-drawn 
sketch" for information flow and then some visualisation techniques were used to map 
the current and the proposed flow Of infortnation. 'Me interview protocol (see Appendix 
8) consisted of four parts: 
iv) Part One: Interviewer Background (Profile) 
v) Part Two: Inflows and Outflows of Information 
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vi) Part Three: Technological and Human Relations and Evaluation 
vii) Part Four: Charting the Information Map 
Before conducting the interviews, there was some contact via email, telephone and a 
copy of the interview protocol was sent to the interviewees. To get good support from 
teleworkers, the rational and business reasons for conducting IA were illustrated. Also, 
the results of the audit would be clear to all through their communication channels. 
Furthermore, a cover letter (see Appendix 9) was sent before conducting the interview 
itself and also letter was sent to each interviewee after conducting the interview itself. 
The allocated time for each interview was roughly 60 minutes. This time was sufficient to 
gain the required data from the interviewees. Swash (1997) confirmed that "inteniews 
require structure although for best affect respondents should be allowed hme to give comprehensive 
answerP)". 
Six individual interviews took place during March and April, 2005. After collecting the 
required data, they had to be edited to be ready for analysing. Each interview was 
considered as a separate individual case during the analysis so there was no need to use 
special software for analysis. Each interview was considered as an individual case. The 
mapping of all cases was based on general procedures of mapping the current 
information situation and mapping the proposed information situation. As Dowjones & 
Company, Inc (1997) recommended, one-on-one interviews are to get people to open up 
and talk about how and why they use information. 
For Example: The King's Fund audit was conducted by ten trained auditors who were reported to have 
averaged 55-75 minutes each. Ile participations of this audit were 240 staff at Regional Health Authority 
headquarters. It took several months to complete (Booth, 1994). 
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6.5 Summary 
It is now clear that this study relies heavily on both data collection tools (the 
questionnaire and interviews) to find out the critical results needed by using a survey 
strategy method. A combination between the two methods of data collection gained the 
required data. However, the main method of data collection was the designed 
questionnaire, which was distributed in two ways: an online questionniare where HTML 
language was used in the design and a personally administrated questionnaire which was 
distributed face-to-face with the teleworkers. Concerning the scale decoding of 
quantitative data, a scale of 1 to 4 was used to measure the informatuion flow and the 
satisfaction level of ICT usage. This scale was equal to Strongly Agree (4), Agree (3), 
Disagaree (2), and Strongly Disagaree (1). 
The collected data from the questionnaires were supported by another source of data: ten 
semi-strucured interviews with teleworkers. Five of them were interviewd face-to-face 
and others were inettviewed by telephone. Qualitative data from the interviews were 
coded through using a scale of 1 to 10 so that 5/10 indicated half the respondents, 6/10 
and 7/10 indicated most of the respondents, 8/10 indicated the majority of the 
respondents, 9/10 indicated the vast majority of respondents, and 10/10 meant all the 
respondents. 
As was mentioned above, the collected data from the first interview were used to 
investigate further specific issues in the information flow field. Consequent to the fourth 
aim of this research study, a second phase of interviews was used to collect the related 
data of mapping information flow in the virtual organisations. So, six teleworkers were 
interviewed. Half of them were interviewed face-to-face and others were interviewed 
over the telephone. Because the teleworkers were always busy and it was difficult to meet 
them, an effective management of the procedures of the survey was made. This 
management derives from the logic of obtaining the intended data at a convenient time. 
So, the survey took place after appointments and contacts with respondents. 
The next chapter presents an analysis of the collected data from the questionnaire and 
the first phase of the interviews whereas the analysis of data from the of second phase of 
interviews in offered in Chapter Eight. 
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Chapter Seven 
Analysis of the Survey Data (the questionnaire and first phase of interviews) (') 
7.0 Introduction 
The main airn of Chapter Seven is to present the related results from the collected 
questionnaires and the first phase of the interviews. To achieve this aim, two parts of this 
chapter are presented. Part One deals with providing the main results of the 
questionnaire analysis, particularly the respondents' profiles, information flow, ICT, and 
adopting a new technology and training. Part Two, which is entitled the interview 
analysis, is concerned with analysing the interviews that were completed. The main points 
of the interviews are to address: further issues of information flow, further issues of 
training, and further issues of technological change. A summary of this chapter is 
presented at the end. The discussion of results take place in Chapter Nine. 
Part One: Questionnaire Analysis 
This part of Chapter Seven presents the results of the questionnaire analysis. Basically, a 
few requirements of preparation are clarified before the four sections are offered. Section 
One covers the respondents' profiles (gender, age, education, experience, fall-time of 
part-time work, sort of employment, working location, working days, working time and 
distance between the corporate office and the location of work remotely). The second 
covers the information flow. The satisfaction level of ICT usage is clarified in the third 
section. Analysis regarding adopting a new technology and its training requirements can 
be found in Section Four. 
Before starting with the analysis itself, it is preferable to present the preparation 
requirements of the data analysis. This covers determining of the type of data, the 
statistical tools (parametric or non-parametric), reliability and validity, and the confidence 
level (95/o). 
Type of Data: Before starting the analysis, it is quite important to answer the following 
question: Is the data distributed normally or not? In fact, the questions of information 
(1) Concerning the confirmability of this chapter, the Deputy Director/Senior Statistician (Claire Creaser) 
did this through a few meetings. 
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flow and questions regarding ICTs used the scale of (1-5) to measure the satisfaction 
with ICT use and the integration of information flow. This usage of an ordinal scale was 
enough to decide that the data were not distributed normally. This reason was enough to 
need non-parametric tests in the analysis. To confirm this, some tests were used. 
There are two sorts of distribution: normal distribution and logistic distribution (non- 
normal distribution). Coakes and Steed (1997, pp 31-41) presented ways of measuring the 
normality of data. They arc: by histogram, Stem and Leaf Plot, Boxplot, Normal 
Probability Plot, Detrended Normal Plot, Shapiro-Wilks and Lilliefors Statistics, and 
Skewness and Kurtosis. To answer the above question, Skewed(') and Kurtosis(-) Tests 
were used to clarify the distribution curve of the data. The results of Skewed and 
Kurtosis tests (see Appendix 10) refers to the non-normal distribution of data. Then a 
non-parametric test should be used to investigate the information flow in the VOs and 
the relationships between ICT usage and the information flow. Black (2002, p 211) tried 
to find an answer to the following question: what are the criteria for choosing between 
parametric and non-parametric tests? Parametric tests are usually used with continuous 
data (scores) with normal distribution for all groups whereas non-parametric tests are 
used with nominal data (frequencies in categories), ordinal data (ranks), and non-normal 
distribution of continuous data. Therefore, a non-parametric test should be used. 
Statistical Tools: The suggested non-paramctric tests are: Mann-VAlitney Test, 
Kruskal-Wallis Test, and Spearman Rank Order Correlation. Because of selecting the 
TCA population as a study sample, it is not important to use advanced statistical tools 
and the analysis is mainly descriptive. 71he SPSS program is more convenient to analyse 
the collected data. Moreover, Excel is the main support for this analysis, especially with 
regard to the chart of the diagrams, as well as for the tables and block diagrams. 
However, the main statistical tools are: 
1. Frequencies and percentages: Frequencies and percentages were used to describe 
the nominal and ordinal data. They are the respondents' profiles (gender, age, etc. ) and 
the questions regardong information flow, ICT use, adopting a new technology and 
(1) Skewness: A measure of the asymmetry of a distribution. Ile normal distribution is symmetric, and has 
a skewness value of zero. A distribution with a significant positive skewness has a long right tail. A 
distribution with a significant negative skewness has a long left tail. A skewness value greater than 1 
generally indicates a distribution that differs significantly from a normal distribution (SPSS Programme). 
P Kurtosis: A measure of the extent to which observations cluster around a central point. For a normal 
distribution, the value of the kurtosis statistic is 0. Positive kurtosis indicates that the observations cluster 
more and have longer tails than those in the normal distribution and negative kurtosis indicates the 
observations cluster less and have shorter tails (SPSS Programme). 
151 
training. This description helps the interpretation of the results and compares them with 
the hterat-ure. 
2. Graphics: Preparing the data coflected, the most convenient graphics were 
I listograms, Ple charts and Bar chart('). 
3. The Mann-Whitney Test: According to Sekaran (2003, p 405), and Coakes and 
Steed (1997, p 250), Mann-Whitnev is usuaUy used to test the differences between two 
groups (un-paired groups) with nominal data. This is done using an ordinal scale. So, the 
test variable was ordinal data and the grouping variable was nominal data with a defining 
group. Then, it can be concluded that Nlann-Whitncy L' tests the hypothesis, which is 
concerned with two independent variables, which come from the population having the 
same distribution. This is equivalent to the independent group t-test (Coakes and Steed, 
1997, p 250). Morcovcr, Lowry (2004); Hinton el al. (2004, ppl24-129); and Vernoy 
(2004) presented some assumptions regarding the Mann-Whitnev Test. These arc 
clarificd bclow: 
Assumption Examples 
1 One independent variable Kinds of teleworkcr 
2 Two independent samples are randomly and independently Full-time and part-time 
drawn 
3 The measures within the two samples have the properties- of 7at Likert-scale of the 
least an ordinal scale of measurement, so that It Is meaningful information flow 
to speak of "greater than, " "less than, " and "equal to. " 
Table (7.1) N lann -Whitney .\s sump tions 
The Wilcoxon Mann-Whitney Test is used to test the null hypothesis that two 
populations have identical distribution functions against the alternative hypothesis that 
the two distribution functions differ only with respect to location (median). It does not 
require the assumption that the differences between the two sarnples are normally 
distributed. It is also applied when the observations in a sample of data are ranks, that is, 
ordinal data rather than direct measurements (F, aston and McColl, 2004). So, the 
Nlann-Whitncy was used to test the significant differences between full-time and 
part-time employment concerning the flow of information. According to Sekaran (2003, 
p 405), Mann-Whitney can be used to investigate these differences because they have two 
For more information about these techniques, see Buglear (2005, pp 135-176). 
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un-paired samples (nominal data) from the same population and a dependent variable 
(information flow) with ordinal data. 
4. The Kruskal-WaUis Test: this is equivalent to one-way ANOVA. Tests when 
several independent samples are from the same population. This assumes that the 
underlying variable has a continuous distribution; it requires an ordinal level of 
measurement. According to Siegel and Castellan (1988, p 1) and Motulsky (1999), to test 
the relationship between independent K-sample cases with ordinal scale data, the 
Kruskal-Wallis test is useful. It is concerned with independent samples. 
'Tbe Kruskal-Wallis test is a nonparametric test used to com abe or mo sam les. It is used to re t re re p 
test the null hy potheiis that allpopulations bave identical distribution functions am gainst the alte ative 
hypothesis that at least two of the sam ples differ only, wilb resect to location (median), if at all Anq4jis 
of variance tests depend on the assumption that allpo . 
pulations under comparison are normally 
distributed, the Kruskal- Wallis testplaces no such restriction on the comparison. It is a Igical extension 
of the Wilcoxon-Mann-Whitny Test" (Easton and McColl, 2004). 
5. Spearman's rank difference coefficient (P): this is considered to be one of the 
most common tests of nonparametric measures and aims to measure the correlation 
pearman's rbo is the most common comlationjor use with two between two ordinal variables. "S 
ordinal variables or an ordinal and an interval variable. Rbo for ranked data equals Pearxon's rjor 
ranked data" (Garson, 2004). Furthermore, Spearman's test is actually used as an indicator 
when the two variables are jointly non-normally distributed (Easton and McColl, 2004). 
Some further features of Spearman's are given below: 
When applied to ordinal data, the measure of correlation is spoken of as the 
Spearman rank-order correlation coefficient typically symbolized as r, (Lowry, 
2004). 
* Coakes and Steed (1997, p 256) stated that a Spearman test is an alternative to the 
Pearson test. 
* According to Sekaran (2003, p 405), to measure the correlation between ordinal 
data with ordinal data, Spearman's rank correlation is the most suitable test. 
'Ue S pearman rank order coefficient should alvajs be used in performance to the Pearson 
procedure if either of the sets of data to be comlated conjists of measures on an ordinal scale of 
measurement" (Dyer, 1995, p 430)). 
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Furthermore, Buglear (2005, p 225) added that the correlation coefficient should be 
calculated to assess how closely the variables are related. In fact, correlation coefficients 
vary between -1.00 and +1.00; any relation close to 0.00 means there is no relationship 
between variables. Any value close to +1 means a positive relationship and any value 
close to -1 means a negative relationship. A negative correlation coefficient indicates, 
therefore, that the two variables covary in an opposite direction while a positive 
correlation coefficient suggests that the two variables covary in the same direction. Many 
researchers categorise the values of r into groups in order to gauge the estimated degree 
of arelationship between two variables. First, Cohen and Holiday (1996, p 83) suggested 
the following categories: 0.19 and below is very low; 0.20 to 0.39 is low; 0.40 to 0.69 is 
modest; 0.70 to 0.89 is high; and 0.90 to 1.00 is very high. Second, Dyer (1995, p 298) 
stated that 0 means nil or random relationship, and increased from nil to very weak, 
weak, some degree, strong, very strong, and lastly 1.0 means perfect correlation. Hence, 
the Cohen and Holliday (1996) scale was used because it was suitable and reflected the 
relationships between ICTs and the integration of information flow. In practical 
applications, Spearman's Test was used to test the relationships between ICT tools and 
the integration of information flow; both of them are distributed non-normally and have 
an ordinal scale. 
According to Hinton et al (2004, pp 379-380), the statistical tools used can be 
summarsied as: 
Wbat do you P"Yber of Desiý PwMaric/ ReconxmxW Statistical procedwes 
wara to do? variables/ -TwM-Ictric 
conditions statistical test 
1 vadaUe: 2 Noqw- T'Au 
L)ok for 
conditions 
Inckpendent 1'ýetdc M,,,,, WitY U Aadyx -netric hip-le"t 
diflerences tests =TTic 
betvxm Nbrq)ar- K 
comitions 
nize dm 2 
MMS11res 
NIxTwunrt6c KnbW-Valis- Analyse aartric ir0q=ient 
conditions tests suilie 
Cottelate 
2 vadables Chmdafioný Niparanictric 
I 
Speammn Amlyse Gorrdate Bivariate 
variaNes 
Table (7.2) Stadstical. Tools' descripdon 
Confidence Level (95%): In this research, the statistical significance is 95% under an 
error rate of 5% (2-tailed). So, if the Asymp. Sig. is less than 5%, the null hypothesis is 
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rejected and the alternative hypothesis is accepted. 95% is commonly known and used in 
the academic field. 
Reliability: Reliability can be defined as the degree of internal consistency between two 
measures of the same thing. Reliability coefficients give a relative indication of an 
instrument's reliability, usually on a scale of 0.00 (not at all reliable) to 1.00 (perfectly 
reliable) (Black, 1993, p 73). According to Pedhazur and Schmelkin (1991, pp 81-103), 
the internal consistency is the coefficient of test scores obtained from a single test or 
survey, and Reliability is a necessary, but not sufficient, condition for validity. In fact, 
several models can be used to measure reliability. They are: Alpha (Cronbach), Spht-half, 
Guttman, Parallel, and Strict parallel. Sekaran (2003, p 307) stated that "Cronbach`sA45ha 
is a rekabiliýy coýefident that indicates how well the items in a set arepositively, comlated to one another". 
Also, Coakes and Steed (1997, p 175) and Sekaran (2003, p 307) added that Cronbach's 
Alpha is one of the most commonly used to measure reliability as it is based on the 
average correlation of items within a test if the items are standardised. Moreover, it is a 
model of internal consistency, based on the average inter-item correlation. 
So, Cronbach's Alpha was used to indicate the reliability of the designed questionnaire 
items. Appendix (11) shows that Alpha is equal to 0.902 for the seven items of 
information flow without deleting any items. All of these values are considered 
acceptable in the social sciences and this is really a reliable instrument was designed for 
investigating the information flow. Regarding ICT items, there is no need to test 
reliability because respondents are not responding in the same way as they are to other 
questions. Each item is solved in a separate or single case and not all of them were solved 
as a whole so each item was solved separately. 
VaNdity: Validity was also measured with the reliability test. Both validity and reliability 
aim to investigate the designed questionnaire. According to the operational definition, 
the instrument must be logically consistent and cover comprehensively all aspects of the 
abstract concept to be studied and there are two types of validity: construct and content 
validity (Black, 1993, p 67). Furthermore, Sekaran (2003, p 308) stated that validity can be 
divided into three kinds: criterion-related validity, convergent validity and discriminant 
validity. So, validity can be defined as: 
"the dqrre to which a slkiýy accurate# reflects or assesses the ipecific concept that the researcher is 
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ple of pliq to measure. A method can be reliable, conjistentyl measmiq the same thing, cou attem 
validities should be measured, and tbg are internal validio and external validio" (Colorado State 
University, 2004). 
The School of Psychology University of New England (2000) added that: "A stuýv that 
ge bas bigb external validiý,. To the degree readily, allows itsfindings to generalise to tbepopulation at lar 
that we are successful in eliminating confoundiq variables witbin the stuýv itseff is referred to as internal 
validi. 0 ". 
In this research, however, validity was measured through three methods: (1) pre-test and 
pilot-test, both of which had an evaluation form (see Appendix 6) that aimed to evaluate 
the structure and the content of the designed questionnaire by asking the respondents to 
read the designed questionnaire and 91 in the evaluation form. This evaluation is mainly 
concerned with the measurement of abstract concepts and traits. For example: "How is 
"Teleworker" defined? " "How is "ICT' defined? " "How is "Information flow" 
defined? " The evaluation form asked the respondents about length, layout and the 
colours of the questionnaire. (2) A comparison with the literature review and similar 
instruments. (3) By checking the opportunity for generalisability of the expected results. 
All of these methods revealed validity of the designed questionnaire. 
According to the basic rules of research methods, a target level is required in order for an 
instrument to be valid and reliable. Due to the above results of reliability and validity, the 
designed questionnaire was reliable and valid, which is considered acceptable and usable 
to investigate the information flow in virtual organisations. 
7.1.1 Respondents' Profiles 
This section of Part One is concerned with providing a clear picture of the respondents' 
profiles: gender, age, education level, sort of employment, full-time or part-time, 
experience, working location, days of working, working time and the distance between 
the corporate office and the location of their work. All of these profile items were 
clarified by using frequencies, percentages and diagrams in some cases. 
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Appendix (12) shows the gender distribution of respondents. It seems that 59% of the 
respondents were male and the rest were female. This result of gender distribution 
reflects that more than half the respondents were male. 
Concerning their age distribution, Appendix (12) also demonstrates the respondents' 
distribution according to their age. Roughly, two out of five were aged between 35 to 44 
years, and one out of four was aged between 45 to 54 years old. The bracket of under 25 
years was 3% which means that the vast majority of respondents (97%) were aged over 
25 years. To be more clear, a histogram diagram is used to clarify their distribution. 
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Figure (7.1) Distribution of respondents' age 
it can be illustrated from the above figure that the distribution of respondents is 
approximately a normal distribution. 11 The peak of this diagram is located within the 
bracket of 35-44 years. 
One can deduce from Appendix (12) that the respondents' distribution according to their 
education explains their high level of education. It seems that more than 60% of them 
had at least a Bachelor's degree (or Master's degree or PhD) whereas less than 40% of 
them had an I IND/C degree or less. According to this distribution, teleworkers followed 
educational courses after pursuing their A-Levels and the most common course that was 
chosen was the Bachelor's degree. To explain this result in depth, a histogram diagram is 
used below. 
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Figure (7.2) Distribution of respondents' education 
The distribution of respondents' education is shown by using the above histogram. 
Bachelor's degree scores the highest peak and the PhD has the least percentage of this 
distribution. 
E-Frequency Percentage % 
Self employed 56 533 
mployed within an organisation 49 46.7 
Total 105 100% 
Table (7.3) Distribution of respondents' type 
According to the above table, respondents were distributed into two categories: self- 
employed and employed within an organisation. It is clear that more than half of the 
respondents could be considered self-employed and 46.7% were employed within an 
organisation. This result, in fact, reflects the flexibility of teleworking. The next table 
reflects the other side of this flexibility. 
Frequency %Y( 
Full-time employment 101 72.1 
Part-time employment 39 27.9 
Total 140 0C 100% 
Table (7.4) Distribution of respondents' kind 
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This presents the distribution of respondents according to their kind (full or part-time). 
Most of the respondents (72.1%) were considered full-time employees and roughly just 
one out of four was considered a part-time employee because half of the respondents 
were employed and most of the respondents were full-time (see Tables 7.3 and 7.4). 
Regarding the experience of respondents, Appendix (12) shows the distributions of 
respondents according to their experience as teleworkers. Three out of five did not have 
more than six years' experience while 58% of respondents did not have more than 3 
years of experience. It seems clear that most of the respondents did not have experience 
of more than 10 years. Due to this new style of work, this result is acceptable as it allows 
workers to complete their tasks across locations and time. 
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Figure (7.3) Distribution of respondents' experience as teleworkers 
The above figure illustrates that the peak value of experience distribution is the period 
1-3 years, which represents one to three of the whole number of respondents. The 
bottom value is 7-9 years, however, which represents 'Just 5% of the whole number of 
respondents. 
On the subject of working location, Appendix 12 demonstrates that the vast majority of 
respondents (93%) worked at home. 24% of the whole respondents worked at the 
client's site, which is considered to be a new change in managing the relationship with 
clients. One out of ten (1 P/o) worked at a hotel, which could be called hotel teleworking. 
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Concerning working during train travel, roughly one out of ten (11 %) of the respondents 
worked on the train. This method of working is called train-teleworking. For the case of 
telecentres, )ust 4% of the whole number of respondents worked from telecentres. The 
following histogram illustrates their distribution. 
Figure (7.4) Distribution of respondents' working locations 
The above figure shows each location of respondents according to their working 
location. The most common one is working at home, then at a client's site, at a hotel, on 
a train, and then at telecentres. As illustrated in Table 7.3 and Table 7.4, the percentage 
working at home (93.1%) is acceptable as it seems most respondents worked at home as 
full-time and self-employed teleworkers. 
Concerning the days on which the respondents worked, Appendix (12) reveals that 40% 
of respondents worked five days per week, which means full-time employment (see Table 
7-4). 
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Figure (7.5) Distribution of Respondents' Working Time 
The above figure reveals the working time for respondents. Fifteen categories were used 
to find out the distribution of respondents according to their working time. The above 
figure and Appen&x (12) show that most respondents worked in the morning and 
afternoon. Thcre were few respondents who worked at night time. In fact, these results 
confirmed again the flexibility of choosing the most convenient time for work. 
Moreover, the distance between the corporation office and working remotely was 
investigated. The figure below shows the respondents' distribution according to the five 
options of distance measurement. 
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Figure (7.6) The distance between working area and office location 
Appendix (12) shows the distribution of respondents according to distance between their 
offices and their remote work. Roughly half of them (48%) worked within less than 20 
miles (that is, near to their office) whereas just 13% of the respondents worked over 100 
miles from their offices. These results confirmed the results of Figure (7.4) which 
indicates that most respondents worked from home. 
it can be concluded from the respondents' profiles that more than half of them were 
male and two out of five were female. The most common age of respondents was 
between 35 to 44 years old and it also appears that most respondents had at least a 
Bachelor's degree (or Master's or PhD). In other words, they have higher education 
degrees. More than half of them were self-emploved and most of the respondents were 
full-time, the vast majority of respondents working from their homes. Regarding their 
experience, most of them did not have long experience 'in teleworking. This is due to the 
recent practice of teleworking. Around half of the respondents worked five days a week, 
which means full-time employment. In addition, however, their work from home was so 
much yet the distance between their organisations and the location of their work is so 
little; just 13% of the whole number of respondents worked over 100 miles from their 
organisations. In fact, these results support the overview of teleworking statistics, 
particularly the teleworkers' profiles. The next section will clariý, the information flow 
and its main elements. 
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7.1.2 Information Flow 
The research problem is mainlýT related to investigating the flow of information in the 
virtual organisations so it is quite important to start with clarifý, mg the kind of 
information that is actuafly used in the teleworkers' offices, the direction of this 
information flow, their satisfaction with the information flow, and information flo,, x, for 
different categories of teleworkcr. First, the kind of information is clarified below in 
'fable (7.5). 
Stro gly Strongly 
N Disagree % 
agree % disagree % 
Strategic 
81 9.8 23.2 
L 
7.3 
information 
Policy information 83 9.7 57.8 25.3 7.2 
Operational ý 1 7E 95 L 14.7 65.3 14.7 5.3 
ormation inf 
- -J II 
Tablc (7.5) Distribution of information kinds 
The above table shows three kinds of information that were actually used when 
teleworking and sending (receiving) through the organisational layers. Thc above table 
confirmed that all the three kinds of information were used but operational information 
was used more than policy and strategy information. Then it is significant to clarify the 
direction flow of these kinds of information. Table (7.6) illustrates the direction of the 
flow 
Frequency % 
Vertical flow 10 7.9 
Horizontal flow 16 12.6 
Both of them 101 79.5 
Total 127 100% 
Tablc (7.6) DLrcction of information flow 
It is obvious from the above table that information in the tclcworkers' offices flows in 
both dircctions (vertical and horizontal). Rcspondents rarcly said that information 
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flowed just in a vertical or horizontal direction. The following analysis is concerned 
with the flow of information. This flow was measured by seven criteria: sending h 
(receiving) information in a timely way, sending (receiving) Information through 
appropriate channels, sending (receiving) information to/from a trusted recipient and 
sources, and information used satisfies the company's objectives. These criteria are 
measured by using the fifth scale (see Chapter Six - Questionnaire Design). 
Frequencies 
Strongly Agree Disagree Strongly 
N agree % % % disagree 
% 
Information sent is to a 
129 39.5 55 5.5 0 
r U trusted recipient 
Q Information received is U 124 37.9 53.2 7.3 1.6 
;4 from a trusted source 
Information is sent on time 135 34.1 60.7 3.7 1.5 
Information received is 
132 37.1 53 9.1 
timCIV I I L 
Information is received 
through appropriate 132 25 68.9 4.6 1.5 
channels U 
Information is sent via an 
.U 130 24.6 69.2 4.6 1.6 
appropriate channels 
Information use satisfies 
the company's objectives 124 25 71 8 2 4 0 8 . . . 
Scale is I for Strongly Disagree and 4 for Stronglýý \gree 
Table (7.7) Satisfaction with information flow (seven items) 
It is clear from the above table that the level of satisfaction of information flow was 
"satisfactory" because most respondents "Agreed" or "Strongly Agreed", which reflected 
a satisfaction with information flow in their offices. Percentages of computing the two 
options were 94.5,91.1,94.8,90.1,93.9,93.8,96.8 respectively. To be more clear, the 
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figure below is used to provide an obvious picture of the satisfaction level of Information 
flow in the respondents' offices. 
Information used satisfies the company's objective 
information is sent via an appropriate channel 
Information is received through appropriate channel 
Information received is timely 
Information is sent on time 
- -1 II F 
Information received is from a trusted so u rce 
information sent is to a trusted recipient 
0 20 40 60 80 100 
m Strongly Agree 
MAgree 
0 Disagree Percentage O/o 
o Strongly Disgaree 
Figure (/. /) Satisfaction of information flow (seven items) 
The above figure shows the distribution of respondents according to their opinion about 
information flow. The four scales reflect the different opinions about information flow. 
The point here is to see the percentages of "Strongly Agree" which are blue in colour. All 
seven items show a lack of satisfaction with different levels for all of them. In fact, there 
is a real need to investigate all of these items together. This reflects the need to 
invesngate the integration of information flow, which will take place in the next chapter 
(Chapter 8). Further analysis is required to highlight the information flow according to 
different directions. 
it is clear from the above figure that a few questions were used to measure inflows of 
information while others were used to measure the outflows. To see the relationship 
between both of them, a hypothesis was developed to measure the differences. 110 
indicates "There is no significant relationship between inflows and outflows of 
information" and the alternative hý, pothesis is "There is a significant relationship 
between inflows and outflows of information". The Spearman Test was adopted to test 
this hypothesis. Its result indicated that there was a s' nificant relationship between the 19 
inflows and outflows of information because the Sig. (2-tailed) equafled 0.0001 and the 
correlation coefficient was (0.876), which means a positive relationship. So, the above 
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nuH hypothesis is rejected. The mapping of information flow in Chapter Fight wil-I 
confirm these results. 
Concerning the differences in information flow between full-time and part-time 
employment, the Nlann-Whitney Test was used to investigate these differences. HO 
stated that: "there is no significant difference in information flow between full-time and 
part-time employment". The altcrnatiVe hypothesis (H1) stated: "there is a significant 
difference in information flow between full-time and part-time employment". The results 
of the Mann-WhitncyTest showed that Mann-Whitney U= 1647.000, Z=-. 813, Asymp. 
Si . (2-tafled)= . 416.1 
lowever, these results guide us to accept the null hý othesis and 19 T 
reject the alternative hypothesis. Therefore, there is no significant difference between 
full-time and part-time employment concerning information flow; both arc equal. The 
table below shows the results of the Kruskal-Walhs Test for the three hypotheses. 
7 
I 
valid 
cases 
'Test 
Chi- i 
Sq re] 
df 
Asymp 
Sig. 
Kruskal- 
Information flow according to 
133 Wallis 16.600 5 . 005 different agres 
Test 
L__ j L M_M3_MM 
Kruskal- 
Information flow according to 131 Wallis 6.018 4 . 198 different experience in years 
Test 
Information flow according to Kruskal- 
di erent distances of working 129 Wallis . 416 4 . 981 
away Test 
Table (7.8) Information flow according the distributions of age, experience and distance 
Is there a significant difference in information flow concerning age distributioný To 
answer this question, the Kruskal-Wallis Test was used. A null hypothesis (110) stated 
that: "there is no significant difference in information flow according to the age 
distribution of the respondents". The alternative hypothesis (111) was: "there is a 
significant difference in information flow according to the age distribution of the 
respondents". The above table (Fable 7.8) indicates that there is a significant difference 
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in information flow between the age distribution of the respondents because the 
significance level is 0.05. Then the above null hypothesis is rejected and the alternative 
hypothesis is accepted. 
Regarding the differences in information flow between different years of experience of 
respondents, the Kruskal-Wallis Test was also performed to test these differences. A null 
hypothesis (1-10) stated that: "there is no significant difference in information flow 
according to the respondents' experience". The alternative hypothesis (1-11) was: "there is 
significant difference in information flow according to the respondents' experience". The 
above table (Table 7.8) indicates that there is no significant difference between the 
teleworkers' experience in terms of information flow because the significant level is more 
than 0.05. It was actually . 198, which leads us to accept the null hypothesis and reject the 
alternative hypothesis. 
Flexibility of teleworking means carrying out the tasks across locations. To test the 
differences of information flow between distances of completing tasks remotely, the 
Kruskal-Wallis Test was also performed to test these differences. A null hypothesis (HO) 
stated that: "there is no significant difference in information flow according to the 
distance of working remotely". The alternative hypothesis (H1) was: "there is significant 
difference in information flow according to the distance of working remotely". The 
above table (Table 7.8) indicates that there is no significant difference in information 
flow between the distance of working remotely because the significance level is more 
than 0.05. Since it was . 981 this guides us to accept the null hypothesis and reject the 
alternative hypothesis. 
At the end of this section, it can be concluded that the three types of information 
(strategic, policy and operational) were used in the teleworking environment but 
operational information was the most common type that was actually used when 
teleworking. Also, the direction of information flow through the virtual organisational 
layers was in both directions (vertical and horizontal). This flow can be described as 
-satisfactory". There is a significant relationship between inflows and outflows. Also, 
there is a significant difference in information flow between different ages. Furthermore, 
there is no significant difference between full-time and part-time employment in 
information flow. Also, there is no significant difference in information flow between 
different distances of working remotely. Due to the main argument of this research, ICT 
usage should present a targeted level of integrated information flow. The next section 
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covers the satisfaction level of ICT usage and its relationships with the integration of 
information flow. 
7.1.3 Information and Communication Technologies (ICTs): This section 
investigates the satisfaction level of ICT usage and finds out the relationships between 
their use and the integration of information flow. To be understood, ICTs are divided 
into diree categories: Electronic Office Systems, Electronic Communication Systems and 
Office Management Systems. 
Electronic Office Systems (EOSs): Appendix (13) demonstrates the respondents' 
satisfaction level of ten electronic office systems. By computing "Agree" and "Strongly 
Agree" together, the satisfaction level of these systems were: spreadsheets (1009/0), word 
processing (99.240/o), presentation software (96.590/6), audio conferencing (95.590/6), 
photocopier (94-870/o), statistics packages (89.360/6), scanner (89.360/6), multimedia 
systems (85-919/6), videoconferencing (800/6), and project management tools (79.680/0). 
This means that this level of satisfaction is approximately "satisfactory". The two best 
tools are spreadsheets and word processing whereas project management tools and 
videoconferencing received little satisfaction. The next table shows the results of testing 
the relationship between the integration of information flow and satisfaction levels 
regarding the usage of these tools. 
168 
N 
F Spearman 
Correlation 
(Significance) 
Correlation 
Coefficient 
Relationship 
Spreadsheets 1-19-1 . 000 . 406** Modest 
Word Processing 129 . 000 . 335** Low 
Presentation Software 85 002 
.0 - 
326** Low 
Multimedia Systems 71 . 006 . 322** Low 
Audio conferencing 66 . 011 . 310* Low 
Scanner 92 . 037 
1 
. 218* Low 
Videoconferencing 25 . 125 . 315 --- 
Statistics Packages 47 . 078 - 259 
Photocopier 78 . 059 . 215 --- 
ProJect Management 
Tools 
64 . 128 . 192 --- 
Correlation is significant at the 0.01 level (2-tailed). 
Correlation is significant at the 0.05 level (2-tailed). 
Table (7-9) The relationships between EOSs and the integration of information flow 
The above table reveals that more than half of the electronic office systems had 
significant relationships with the integration of information flow. All of the spreadsheets, 
audio conferencing, word processing, multimedia systems, presentation software, and 
scanner had a significant relationship with the integration of information flow because 
the significance of their relationship was less than (0.05); it actually vaned from 0.000 to 
. 037. 
The photocopier, statistics packages, videoconferencmg and project management 
tools did not have a significant relationship with the integration of information flow 
(, S"9. > 0.05). The Spearman test was also used to clarify these relationships. According to 
the Correlation Coefficient, all of these relationships are positive because they are more 
than 0.000. Spreadsheets had a modest (CC= 0.406) relationship with the integration of 
information flow, while word processing, presentation software, multimedia systems, I 
audio confcrcncing and the scanner had low (CC is less than 0.400) relationships('). These 
For more information concerning the meaning of low and modest relationships, see Ch7-page 154 
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devices of electronic office systems require internal and external communications so the 
communication systems should be investigated. 
Electronic Communication Systems (ECSs): Appendix (13) shows the respondents' 
satisfaction with the twelve systems of electronic communication. The results of their 
frequency distributions reflect the satisfaction levels of the use of these systems as ADSL 
(1000/6), electronic mail (98.59/6), multiple phone lines (97.10/o), telephone-land lines 
(96.90/6), answer machine (94-10/6), facsimile (94.1'/o), voice mail (940/6), ISDN (91.30/6), 
call waiting (91.10/6), mobile telephone (910/6), chat software (85.89/6), and computer 
modem (85.4%). The system that had the highest level of satisfaction was ADSL whereas 
the computer modem had the lowest level of satisfaction. To clarify the relationships 
between the satisfaction level of ECSs and the integration of information flow, the 
Spearman Test was used. Table (7.10) illustrates the results of this test. 
170 
N 
Spearman 
Correlation 
(Significance) 
Correlation 
Coefficient 
Relationship 
Call Waiting 56 . 000 . 491 Modest 
ADSL 64 . 000 . 468** Modest 
Chat software (eg. MSN 
Messenger) 
48 . 001 Modest 
Voice Mail 100 . 000 . 425** Modest 
Electronic Mail 132 . 000 . 326** Low 
Answer Machine 99 . 002 . 311 ** Low 
Telephone-land Line 124 . 001 . 306** Lo 
e 82 . 049 . 218* Low 
Mobile Telephone 108 . 351 . 091 --- 
Multiple phone line 68 . 525 . 078 --- 
Computer Modem 113 . 800 . 024 
ISDN 56 . 905 . 016 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
Table (7.10) The relationships between ECSs and the integration of Mformation flow 
It is obvious from the above table that all call waiting, ADSL, chat software and voice 
mail had positive modest relationships (Sig. <0.05) with the integration of information 
flow. Also, it can be illustrated that electronic mail, answer machine, telephone-land line 
and facsimile had positive low relationships (Sig. <0.05) with the integration of 
information flow. However, the mobile telephone, multiple phone line, computer 
modem and ISDN did not have significant relationships with the integration of 
information flow because Sig. >0.05. After presenting the findings regarding electronic 
office systems and electronic communication systems, it is also necessary to clarify the 
management tools of these systems. 
Office Management Systems (OMSs): The third category of ICTs is the OMSs, which 
has seven systems. Appendix (13) obviously illustrates the respondents' satisfaction levels 
with these systems. This appendix noticeably reveals that most ONISs are not used as 
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much as communication systems and electronic office systems. This means some 
respondents may have not used these systems because they did not have enough 
knowledge about them. The satisfaction level of these systems use was "satisfactory". 
They can be arranged as: databases (95.33/o), interactive diaries/ scheduler (95%), file 
systems (94.49%), credit card verification (93.33%), electronic mailing lists (92.13%), 
workflow software systems (87.5%), and expense management tools (83.03%). To clarify 
the relationships between OMSs and the integration of information flow, the Spearman 
Test was performed. The table below shows the results of this test. 
Speannan 
Coffelation 
N Coffelation Relationship 
Coefficient 
(Significance) 
File Systems 109 . 000 . 368** Low 
Databases 106 . 002 . 301** Low 
Interactive Diaries/ 
80 . 018 . 264* Low Scheduler 
Electronic Mailing lists 88 . 021 . 247* Low 
Expense Management Tools 53 . 154 . 198 --- 
Credit Card Verification 45 811 . 037 --- 
Workflow Software Systems 16 927 
Correlation is significant at the 0.01 level (2-tailed). 
Correlation is significant at the 0.05 level (2-tailed). 
Table (7.11) The relationships between UMSs and the integration of information How 
It can be deduced from the above table that file systems, databases, interactive 
diaries/ scheduler and electronic mailing lists had positive low relationships with the 
integration of information flow because Sig expense i . <0.05. On the other hand, 
management tools, credit card venfication and workflow software systems did not have 
significant relationships with the integration of information flow because Sig. > 0.05. 
To sum up this scction, the Spearman Test was used to test the current relationships 
between ICT use and the integration of information flow. It revealed: 
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1. A positive modest relationship between the integration of information flow and 
spreadsheets, call waiting, ADSL, chat software (eg. MSN Messenger) and voice mail. 
2. A positive I relationship between the integration of information flow and word 
processing, presentation software, multimedia systems, audio conferencing, scanner, 
electronic mail, answer machine, telephone-land line, facsimile, file systems, 
databases, interactive diaries/scheduler and electronic mailing lists. 
3. No significant relationships between the integration of information flow and 
videoconferencing, statistics packages, photocopier, project management tools, 
mobile telephone, multiple phone line, computer modem, ISDN, expense 
management tools, credit card verification, and workflow software systems. 
However, the Information Audit (IA) Model was then used to audit the relationships 
between ICTs and the integration of information flow by comparing the current 
relationships (what is? ) with the "ideal" relationships (what should be). This auditing 
takes place in the next chapter (Chapter Eight). 
7.1.4 Adopting a new technology and identifying training needs 
Each virtual organisation (VO) has its own milestones which heavily rely on using ICTs. 
These ICT tools allow workers to do their work across locations and time so it is 
important to investigate adopting a new technology for each organisation and also the 
required training in order for workers to work remotely. 
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Strongly 
Strongly Agree Disagree 
FNew 
technology disagree 
N agree % % % % 
tnay increase flexibility 130 39.2 60 0 0.8 
may provide better control 
and integration by means of 1 116 33.6 63.8 6 0 
better information and better 
error detection processes 
I LI 
may improve the quality of a 122 35.2 59.8 3.3 1.7 
product or services 
tnay reduce operating costs of 124 37.1 53 3 8.8 0.8 
the office 
Scale is 1 for Strongly Disagree and 4 for Strongly Agree 
Table (7.12) Agreement for adopting a new technology 
The above table (7.12) clarified that most respondents agreed with adopting a new 
technology and voted for predicting results which seem "may increase flexibility", the 
most popular rcason. 
No one can deny the training role, particularIv while adopting a new technology so 
clarification of the support for training opportunities, tý, pes of training and the optional 
naturc of training is nceded. 
Frequency % 
Yes 50 38.8 
No 79 61.2 
Total 129 
Tablc (7.13) Support for training 
The above table reveals that roughly two out of five of respondents (38.8%) got training 
support in their organisations. On the other hand, 61.2" o of respondents indicated thcý 
did not getting training through their work. I lowcvcr, support for training seemed very 
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weak, particularly with regard to the teleworking style that actually was based on adopting 
technology which would allow employees to work across both locations and time. The 
table below shows the types of training. 
Type of training Frequency % 
Face-to-face training 23 16 
Web-training (e-training) 15-1 10.4 
Some programmes are face-to-face, others are e-training 15 10.4 
Missing 91 63.2 
Total 144 
Table (7.14) TyPes of training 
The above table illustrates types of training. 16% of respondents got face-to-face 
training, 10.4"o of respondcnts got wcb-based training and just 10.4"'o of rcspondcnts got 
both of them. The percentage of "Missing" responses is considered to be high (63.2%) 
and means that most respondents were not aware of training and that there was a lack of 
training support. Optional training was also measured. Table (7.15) demonstrates the 
responses to these questions. 
quency 
Compulsory 2 1.3 
Optional 12 8.3 
Some programmes are compulsory, others are optional 18 12.6 
Missing 112 77.8 
Total 144 100% 
Table (7.15) Optional and compulsory of training 
On the subject of the optional or compulsory nature of training, it seems that training 
courses are generally optional rather than compulsory (8.3,1.3 respectively). I lowever, 
the point here is also the "Missing" item, which represents 77.811ýo. This means that the 
majority of respondents are not supported with training courses and there may be a lack 
of trainmg at their work. 
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Regarding adopting a new technology, it is clear that most respondents agree with 
adopting a new technology but, as far as training is concerned, most of them do not have 
sufficient support for training courses from their organisations. Concerning who actually 
has this support, there are compulsory courses and others are optional. Furthermore, 
some courses are held face-to-face and others are based on an e-training approach. Some 
issues of training and technological change need more understanding. However, these 
issues are covered in the second part of this chapter. 
As a conclusion to Part One, the main four points in this regard are: First, analysis of the 
respondents' profiles revealed that more than half of the teleworkers were male, they had 
a high level of education, and they mainly worked from home in fiffl-time and part-time 
employment. Second, the satisfaction with information flow in the respondents' 
organisations was "satisfactory" but the integration of information flow needed more 
auditing. This will be discussed in the next chapter. Third, the Spearman Test was 
performed to test the relationships between ICTs and the integration of information 
flow. Responses revealed that most ICT tools had a significant relationship with the 
integration of information flow. Also, the relationships between ICTs and the integration 
of information flow needed auditing. Fourth, analysis showed a lack of training in the 
teleworking practices and agreement for adopting a new technology. The next part of 
Chapter Seven is related to the analysis of the first phase of interviews. These cover 
further issues of information flow, training and technological change in the teleworking 
environment. 
Part Two: Interview Analysis 
This part of Chapter Seven aims to provide a more in-depth analysis of the teleworking 
style and so it covers the additional issue of information flow, training and technological 
change in the teleworking environment. Ile first phase of interviews supported this 
analysis by considering the views of 10 interviewees. However, before starting the three 
sections in this part, details about the kinds of interviewees are provided. 'Me table below 
illustrates 13 kinds of telewotking. 
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Kind of Teleworkers Frequen- 
cies 
Kind of Teleworkers Frequen 
-cies 
Home-based 10 Self-employed teleworker. 3 
Employed 9 Client site 2 
Full-time 8 Part-time 
Mobile 4 Entrepreneurial 
Concentrative 3 Offshore 
Satellite teleworker. 3 Hotel (some times). 
Table (7.16) Thc kinds of teleworker 
It is obvious from the above table that most of the respondents worked from home and 
worked in full-time employment. This new arrangement of work was basically intended 
to satisfy such social needs as family needs, flexibility, child care and activities of the local 
community. Entrepreneurial, Offshore and Hotel teleworking were used. These results 
confirmed the previous results from the questionnaire and also highlighted the picture of 
the teleworkers' profiles. 
7.2.1 Further Issues of Information Flow: Thc main issues that concern information 
flow are discussed beloxv: 
Mixing professional and personal information: Respondents at the interviews were 
asked this question: "Isjour projessional 1'týýrmalion mi'xed mill), yourpersonal iýilýrlwalion dun*q 
leleworkin, o adh4lies? '. The vast majority of respondents (9/10) confirmed that thetr 
professional information was separated from their personal information. I lalf of the 
respondents (5/10) had two PCs, in general, one laptop for professional purposes and a 
desktop for personal purposes. A few respondents (2/10) had a separate office (almost 
always the bedroom or spare bedroom) and a few respondents (31/10) had just one PC 
with a different password and different files. 
Kinds of information that are used in the virtual office: Most of the information was 
used in an electronic format, particularly cmad, followed by telephone. It seems that most 
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teleworkers' communications are by electronic devices (email, image, text, and video) 
rather than voice devices (telephone, verbal) or in print format. 
Optimality of work- Half of the respondents (5/10) said that they thought that they 
worked optimally but half of the respondents (5/10) said that they sometimes worked 
optimally. The main barriers that prevented optimal working were: (1) financial obstacles 
for getting the resources, (2) the information on the website was sometimes not good for 
their needs, (3) lack of integration with change, (4) sometimes they received wrong 
information from others which might cause a delay in their work (e. g. rubbish email), (5) 
sometimes stress, (6) sometimes travel, (7) lack of verbal communications (face-to-face 
communications), (8) colleagues did not always send the right information on time and 
this could cause a lack of integrated information flow so that they needed more training 
in how to manage their time and information, (9) lack of time, lack of people and 
resources, (10) rrdssing Internet access while teleworkers were away, (11) missing the 
deadline of tasks, and (12) the different times worldwide. Most of these barriers are 
related to the communication systems and information management. Some one of 
respondents said: 
,gm 
llý'I have ipedal software that has afeature of arraqiý y tasks with priority, and remind we about 
each task's deadline, then Willfinish My tasks on time that could begreat and useful I think this 
y self' (first phase of interviews, 2003). technolog ivill time m 
This reveals the little knowledge of respondents regarding special software for 
information flow. 
Special software for managing work (information flow): All respondents (10/10) did 
not use special software for managing their work but the vast majority of them (9/10) 
were using general software Eke Outlook, project management software, people soft, 
spreadsheet, and netcall. It seems that Outlook was used by half of them. Regarding their 
knowledge of special software for workflow, it seems that most of them (7110) did not 
have any knowledge about these kinds of software but a few of them (3/10) had heard 
about some kinds of workflow software; however, they did not use them. 
Reporting time sheets: Basically, more than half of the respondents (6/10) used time 
sheets. These sheets were actually used for managing tirne and monitoring productivity 
and quality. Examples of these tirne sheets are: Excel, spreadsheets, electronic diary and 
calendar. There is a monthly revision for these time sheets. 
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To sum up this section, there are four results to be mentioned in this regard. In general, 
personal information is separated from professional information. Respondents at this 
interview also preferred adopting new technology, particularly special software for 
workflow. Regarding the format of information in the teleworking offices, it seems that 
most information was in an electronic format. just half of the respondents worked 
optimally. Moreover, respondents had a monthly revision for their timesheets. The 
following section is related to training. 
7.2.2 Further Issues of Training: The main issues that concern training are discussed 
below. 
An annual plan for training: Half of the respondents (5/10) did not have an annual 
plan for their training but the remainder did have an annual plan. Those who did not 
have an annual plan had random training or training based on reaction to activities or 
changes. 
The main subjects covered by training: The main subjects that are actually covered 
arc: 
1. Management (managing business skills, attitudes, consultancy, people 
management skills, personal development skills, presentation skills, self- 
development (skills) as management. 
2. Technical training courses ýnfbrmation Technology, Safety). 
3. Marketing. 
4. Teleworking courses: running a business from home and small business. 
Sometirnes, reading about telewotking was undertaken. 
Beside that, a few teleworkers had informal training like reading about Nficrosoft Excel 
and WinWord, and reading magazines and newsletters. 
Determining training needs: 'Mere are three options for determining the teleworkers' 
training needs: teleworkers, their managers (or board suggestions sometimes), and their 
clients. Regarding respondents' answers, teleworkers and their managers mainly 
determine the need for training rather than the teleworkers alone. A second option was 
that teleworkers and their clients decided jointly. 
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Sponsoring training costs (if any): Concerning employed teleworkers, their company 
took on responsibility for sponsoring the training costs. On the other hand, self- 
employed teleworkers sponsored their own training costs; sometimes their clients 
sponsored their external training. 
Issues associated with training: According to the interviewees' views, the main issues 
associated with trafi-ýing were: 
1. Cost of training and its budget. Concerning employed teleworkers, they actually 
have a limited budget for training and self-employed teleworkers paid for 
themselves so it is difficult to attend a lot of training courses; they select their 
trafi-ling needs carefiffly. 
2. There is little free time to do the training. 
3. The successful key for each training session is that it is enjoyable. This enjoyment 
can be challenging because people have to have an enjoyable method. 
4. Reading the courses materials at home may cut the cost of training. 
5. Idcnti4-ing a suitable course is useful before doing the work. 
6. 'Mere is a big difference between training courses that are run by the commercial 
companies and the training courses wMch are run by the associations. The 
courses actually provided by the commercial institutions are expensive. On the 
other hand, the courses that are launched by the association are cheap and 
somedmes free. 
It is clear that both self-employed and employed teleworkers face the same issues 
regarding training, which mainly focuses on cost and time. One of them said that: "Time 
and mony are the main issues, because when jou startjour own business, you have to concentrate on 
building the business rather than develobiqjour self' (first phase of interviews, 2003). This 
speech reflects the priority of budget and the expensive costs of training. 
To solve this problem of adopting training programmes, they were asked about e-training 
which might decrease cost and save time as well. Most of them agreed and were happy 
about using e-training because of its feature of helping in providing online training while 
teleworkers were sick, cutting the costs and saving time. On the other hand, a few 
teleworkers were not happy with using e-training because they thought it caused more 
isolation. So, a few teleworkers recommended choosing this way of training just for some 
topics, not for all fields. 
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Concerning pre-training preparation, half of them (5/10) did not have an annual plan for 
their training. The training needs of self-employed teleworkers were actually determined 
and covered by the teleworkers themselves; sometimes there was cooperation with their 
clients for determining and coveting training needs. On the other hand, the training 
needs of employed teleworkers were determined by the manager and the cost was 
covered by the teleworker's company. The main subjects of training were: management, 
marketing, technical expertise and teleworking. Time and the budget for training were the 
main issues concerning teleworkers' training. Technological changes in teleworking are 
covered in the next section. 
7.2.3 Further Issues Regarding Technological Change 
Teleworkers are basically relying on using technologies to work across time and locations 
so it is important to investigate the technological change in the teleworking environment. 
To find out their opinions on such changes in technology, some questions were asked. 
They were asked about the kind of connection (wired communication or wireless 
communication), the pleasure or dissatisfaction of working as teleworkers, whether they 
would like to change, whether the automation of tasks has increased or decreased over 
the last five years, and whether they were comfortable with technological change. 
Kind of connection (wired communication or wireless communication): 
Traditionally, wired communication was used before wireless communication which can 
be considered as a natural development of wired communication. Regarding the usage of 
both of them, teleworkers said that most of them (8/10) used wired communication 
rather than wireless communication (2/10). Mich did they prefer? They voted (6/10) 
for using wireless communication rather than wired communication. A few respondents 
(3/10) voted for staying with wired communication. On the other hand, a few 
respondents (2/10) were already using wireless communication. It seems that the usage 
of wireless communication is preferable over the other. 
Tasks Automation: They were also invited to answer the following question: Doyou 
think that the automation of tasks has increased over the lastfiveyearr? Ile vast majority of 
respondents (9/10) said that the automation of taskshad increased. Most of them agreed 
with this increasing and were happy. They clarified. the benefits of automation as 
increased security, safety, cutting of costs, allowing individuals to work across location 
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and time, allowing them to work smarter, and doing more interesting work and more 
tasks. Someone mentioned that the automation is "afact oflife". On the other hand, a few 
of them focused on the social side of task automation because that may have been 
affected by this change. 
Trends to change teleworking: The foRowing question was directed to the 
respondents: Are you ha . 
Ppy teleworking or would you Uke to change? The majority of 
respondents (8/10) were very happy as teleworkers, and would not have liked to change. 
A couple of them (2/10) were happy. 
Being comfortable with the changes in technology: According to the interviews, all 
respondents were comfortable with the technological changes and they preferred the new 
technology. 
Adopting a new technology: Most respondents (7110) agreed with adopting a new 
technology in their offices and at their homes as well. More than half of them were 
working in companies aiming to produce a new technology. They supported the 
adoption of a new technology. The remainder of respondents (3/10) did not agree with 
adopting new technology because they basically needed to choose a convenient ICT for 
their tasks and would have liked to use it through someone else before they could use it 
themselves. 
This section, however, showed that most teleworkers (8/10) used wired communication 
rather than wireless communication, the vast majority of respondents (9/10) said that the 
automation of tasks in the last 5 years has increased, most of them agreed with this 
increasing and were happy, and the majority of respondents (8/10) were very happy as 
teleworkers and would not like to change. Moreover, most respondents (7/10) agreed 
with adopting a new technology in their offices and at their homes as well. 
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7.3 Summary of Chapter Seven 
In fact, the collected data from the designed questionnaire and the first phase of the 
interviews were used to achieve three aims of this research study. They were concerned 
with investigating the respondents' profiles, investigating the flow of information and 
investigating the relationships between ICTs and the integration of information flow 
Concerning the profile of teleworkers, the results indicated that more than half of them 
were male, mainly between the ages of 35 to 44 years old; they had high levels of 
education as most respondents had at least a Bachelor's degree; more than half were 
self-employed; most respondents were full-time; and the vast majority of respondents 
were working from their homes. Regarding their experience, most of them did not have a 
long experience of working in teleworking; around half of the respondents were working 
five days a week; the distance between their organisations and the location of their work 
was little. In fact, these results support the overview of teleworking statistics already 
presented in Chapter Five. 
Pertaining to investigating the flow of information, the results indicated that the three 
types of information (strategic, policy and operational) were used in the telcworking 
environment and that information flows in both directions (vertical and horizontal). This 
flow can be described as "satisfactory". 'Mere is a significant relationship between 
inflows and outflows and there is a significant difference in information flow between 
different ages. On the other hand, there was no significant difference between full-time 
and part-time employment in information flow and there was no significant difference in 
information flow between different distances of working remotely. In general, personal 
information was separated from professional information and the most popular format 
was the electronic format. The point here to add is just over half of respondents worked 
optimally. 
Regarding the third aim, which aims to investigate the relationships between ICTs and 
the integration of information flow, the results of the Spearman Test revealed a positive 
modest relationship between the integration of information flow and spreadsheets, call 
waiting, ADSL, chat software and voice mail. It also revealed positive low relationships 
with word processing, presentation software, multimedia systems, audio conferencing, 
scanner, electronic mail, answer machine, telephone-land line, facsimile, file systems, 
databases, interactive diaties/scheduler, and electronic mailing lists. Moreover, there were 
183 
no significant relationships with videoconferencing, statistics packages, photocopier, 
project management tools, mobile telephone, multiple phone line, computer modem, 
ISDN, expense management tools, credit card verification, and workflow software 
systems. 
Additionally, the results lead us to say that there was a lack of training in the teleworking 
practices. The main issues regarding training mainly focused on cost and time. Some 
further related issues concerning training were addressed and these will be discussed in 
Chapter Nine. Analysis also shows enough agreement with adopting a new technology. 
Most of them agreed with this increasing and were happy; the majority of respondents 
(8/10) were very happy as teleworkers and would not like to change. Moreover, most 
respondents (7110) agreed to adopting new technology in their offices and at their homes 
as well. 
To validate these results, the IA model was used in the next chapter (Chapter Eight) to 
audit both the integration of information flow and also the relationships between ICTs 
and the integration of information flow. Furthermore, using the IA Model enabled the 
mapping of information flow in the virtual organisations. 
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Chapter Eight 
Auditing and Mapping the Information Flow 
8.1 Introduction 
Consequent to the previous chapter which aimed to analyse the collected data from the 
designed questionnaire and the first phase of semi-structured interviews, it is vital now to 
seek to audit and map the flow of information in the virtual organisations of teleworkers 
in the UK. The audit itself discovers the inefficient points in the flow of information, 
whereas mapping displays the flow from the sources to the recipient by using 
visualisation techniques. The expected results of this chapter are to locate any lack in the 
integration of information flow, any lacks in the relationship between integration of 
information flow and ICTs, and secondly to map the flow of information and illustrate 
gaps, duplications, lacks and any other inefficiencies. 
Two data sources were used to achieve these expectations. 'Me first one was concerned 
with getting the results of the analysis of the questionnaire data in the previous chapter 
(Chapter Seven) and comparing these results with the ideal level of information flow 
integration and ICT impact on that integration level. In fact, Henczel (2001a, p 187) 
confirmed the need for this comparison between the current and ideal situation of 
information flow. The second source of data was mainly related to the second phase of 
semi-structured interviews which aimed to map the information flow in the teleworkers' 
offices. In Chapter Two, the Information Audit Model (IA) was selected as a model for 
auditing the information flow through the virtual offices of the UK teleworkers. The 
model developed by Henczel (2001) was used as a practical guide for auditing the 
following three aspects: integration of information flow, impact of ICTs on the 
integration of information flow, and mapping the information flow. 
8.2 The Seven Stages of the Information Audit Model 
Henczel's sequential model has seven stages: planning, data collection, data analysis, data 
evaluation, conununicating recommendations, implementing recommendations, and the 
information audit as a continuum. According to Henczel (2001 a, p xy-iii) this model is not 
a highly structured and controlled process that operates in a tightly defined manner. This 
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means the components can be 'tailored' to sUlt the objectives of the organisation and the 
resources available. 
8.2.1 Stage One: Planning 
This is the first stage, which has five activities, most of them related to knowing what you 
want to do. It is associated with setting a plan for everything that is needed in the 
auditing of information flow. Swash (1997) stated that the project team must first identify 
the scope and the objectives of the project and establish its plan of action, what 
questions xvill be asked, of whom, and in what manner the responses will be recorded. 
The above figure shows five activities that should be done in the planning stage: 
Developing clear objectives: The main objective for conducting the IA in the 
tcleworkers' offices is to improve the flow of information through their offices internally 
and externally. The TCA case was studied fully by formal interviews with the executive 
director. Furthermore, an evalaution of the TCA website was carried out. NIonitoring the 
electronic weekly newsletter from TCA to its members reveals that TCA could be 
considered as a case of information auditing. All of these above ways help in providing a 
clear picture of the TCA environment, and its mission, culture, historv, number of 
members, demographic characteristics and their categories. This comprehensive picture 
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I, igure (ýi. l) Iýtage Une - Manning (trom II cnc7. cl, -'()()I a, p 173) 
of TCA members surely helps in determining clear objectives. So, the objectives that can 
be achieved are: (1) auditing the integration of information flow, (2) auditing the 
relationships between the integration of information flow and the ICTs that are used in 
the offices of teleworkers, (3) mapping the flow of information in the TCA members' 
offices. 
Determining scope and resource affocation: After developing clear objectives, 
determining the information resources is required in terms of the physical scope (human, 
financial, technical) and the insource/outsource option. Concerning the scope of the 
audit, this is illustrated in Chapter Three, which covers all offices of TCA members. 
Auditing tasks cannot be done without allocating the required resources; this allocation 
primarly relies on the research aims, objectives and capacity. So, the researcher is playing 
the auditor's role. This is a human resources need but some advice from Henczel was 
received and main support was given by the supervisor and also the executive director of 
TCA. Physical, financial and technical resources were provided by cooperation between 
the auditor (the researcher), the PhD research sponsor (the Jordanian Government) and 
the Department of Information Science at Loughborough University. 
Choosing research methods('): The method should be able to clarify how to collect, 
analyse and evaluate the data. It should also be able to provide a plan for presenting 
conclusions and recommendations and their implementation. Swash (1997) encouraged 
the use of both questionnaire and interview in the survey instruments, because both 
would normally be combined together. Determining their style is dependent on the 
number of data to be gathered from and within what time constraints. In the case of 
TCA, and due to the audit objectives, the survey strategy was used. So both a designed 
questionnaire and semi-structured interviews were used to collect the required data. This 
selection of the survey strategy concurs with the audit objectives, audit scope and the 
availability of resources. The collected data were used to achieve the above objectives. 
The SPSS program was chosen to analyse the questionnaire data whereas interview data 
were analysed manually. This choice of methods and analysis is basically based on data 
type. After analysing the two kinds of data (questionnaire and interview) an evaluation 
step was made consequently. According to Henczel (2001a, p 187), this evaluation relies 
on a comparison of the current information situation with the "idear' information 
situation. Henczel (2001a, p 176) also described the outputs of the evaluation step as the 
(1) Henczel used "methodoloe', this research would like to use "method", it is more convenient in tbýs 
regard. 
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recommendations. Promotion of the recommendations after their preparation is also 
important; this can take several forms: Email, the Internet and reports. Identifying 
recommendations and implementing them requires clarifying the level of support 
needed; this impacts on the recommendations. 
Developing a communication strategy: this will take place before, during and after the 
audit. Before and during the audit, email, telephone, and face-to-face meetings were 
combined to clarify the alms of auditing and to develop the audit items and instruments. 
After auditing, email, telephone calls and reports were used. 
To sum up this stage, it can be mentioned that the planning stage is the important stage, 
because it is concerned with defining and allocation of clear ob)ectives, determining 
scope and resource allocation, choosing research methods, and developing a 
communication strategy. So, it is the stage of clarý, ing the road of the auditing and 
mapping of information flow. The next stage is the collection of required data. 
8.2.2 Stage Two: Data Collection In the second stage, the required data should be 
collected as planned. To do this, it is important to develop a store of information 
resources, preparing for the data collection via the questionnaire and personal interview. 
This stage is clarified in the figure below (Figure 8.2). 
Figure (8.2) StagcTwo- Data Coflection (from Henczel, 2001a, p 180) 
The above figure shows that four activities are required in this stage. They are: 
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Developing an information store(): The collected information should have the facility 
to investigate the flow of information through the virtual offices of teleworkers. So, a 
particular store was used to find out a convenient source for auditing the flow of 
information. According to the U. S. Department of Commerce (2002), two methods of 
data collection are usually used in gathering auditing information: (1) Documents which 
means a metadata analysis approach. (2) Survey of questionnaire and interviews 
(interviews are preferable). Henczel (2001a, p 81) stated that also a focus group could be 
selected as a survey strategy. The organisation size is a major factor in the decision of 
how many people to survey (Swash, 1997). Therefore, this research study has two 
information stores, SPSS for the questionnaire data and Nficrosoft Word and Excel for 
the interview data Jnterview Protocol). 
Preparing for the survey: Audit questions should seek to identify what information is 
central to business needs, and what sources are actively used and how often. In this 
research, data that have been collected from the questionnaire were used to achieve the 
first and the second aims of this chapter. Data that were collected from the second phase 
of interviews was used to achieve the third aim (mapping information flow). Concerning 
the preparation of questionnaire, it was already illustrated in many situations, particularly 
in Chapter 6. The second phase of interviewing had many stages of preparation. It was 
designed and prepared before conducting the six interviews (for more information see 
Chapter 6). 
'Mese preparations of the questionnaire and interviews were controlled under the scope, 
objectives and aims of the information audit, and according to the scope, objectives and 
aims of the research study. 
Conducting the Questionnaire: The designed questionnaire was designed using MM 
language and tested twice (pre and pilot-test) before the main distribution, which itself 
was distributed in two ways: online and personal distribution. Details of the 
questionnaire design and distribution were already presented in Chapter Six. 
Conducting the Personal Interview In this research, the second phase of interviews 
was used to gain the required data for Mapping information flow (the third aim of this 
chapter) by asking a Est of questions. It was developed according to the aims, scope and 
capacity of this research. Swash (1997) confirmed for both the duration and scope of 
In this research, "store" is used instead of "database", because it is more convenient. 
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individual interviews conducted during the survey will vary and that the information 
must be carefully recorded and analysed in a consistent and structured manner using 
predefined checklists and codings. Six teleworkers were interviewed. Half of them were 
interviewed face-to-face, whilst the others were interviewed over the telephone. Details 
of the interview design and distribution were already presented in Chapter Six.. 
In this stage (data collection), the information stores were determined, preparations for 
the questionnaire design and distribution were also calrified before in Chapter 6. The 
second phase of interviews was conducted at this stage. So, six teleworkers were 
interviewed. Now, the required data of the three aims in this chapter were ready to be 
anlaysed in the next stage. 
8.2.3 Stage Three: Data Analysis 
After collecting the required data, analysis of the finding from the results was needed. 
This stage had the folloWing activities: inputting relevant data into the data stores (SPSS, 
Microsoft Word, Microsoft Excel), preparing the data, entering the data into the analysis 
tool, and then the data analysis itself. Figure 8.3 shows these activities. 
Stage One Dý - 1. pýD. 1ý Ed t, n g 
P la nn in g 
4ý ýpýa oipt 
-- -------- ------- ............... -- Coding . Stage Two ........................... Data Collection 
Stage Three 
Data Analysis 
J 
Stage Foo 
Data Evaluation 
Stage Five 
Com mun Ic at in g 
M, p nto-at- Recommendations 110- 
stage Six 
im plementing 
Recomme nd ations 
S ` 
The in ation Audit fo 
g 
as a Con t inuum 
Figure (8.3) Stage Three: Data Analysis (from Henczel, 2001 a, p 184) 
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It is clear from above figure that the stage of "Data Analysis" has two steps: preparing 
the data and data analysis. 
Preparing the data: the questionnaire data were already entered in SPSS and analysed in 
previous stages of this research (Chapter 7). The results of this analysis were listed in 
tables and were saved in Nficrosoft Word files. They were used in this stage of auditing to 
audit the integration of the information flow and to audit the relationships between ICTs 
and the integration of information flow. Concerning the data from the second phase of 
interviewing, they were prepared by using Excel sheets and Nficrosoft Word together. 
They were entered into the Nficrosoft Word and Excel files. Ile data of each respondent 
was saved in a separate file to be used in mapping the information flow. 
Data analysis: This stage has three activities. They are: (1) Analysis of the survey data, 
(2) Mapping information flow, and (3) Matching information resources with 
organisational activities. 'Mey are clarified below. 
1. Analysis of the survey data: As was mentioned before, the collected data needed to 
be analysed to achieve the three aims of this chapter. However, the auditor also played 
the tole of analyst in addition to his external tole of auditing. But in the real case of 
auditing, the auditor could be internal or external, the choice is actually based on the 
complexity of data and the level of analysis. Concerning the questionnaire data, the SPSS 
programme was already used to analyse the integration of information flow and the 
relationship between ICTs and the integration of information flow (see Chapter 7). The 
results of this analysis will be audited by compating them with the ideal integration of 
information flow and the ideal relationship between ICTs with the integration of 
information flow (this will take place in the next stage, the evaluation stage). However, 
the qualitative data from the second phase of interview were analysed manually because 
there were just six interviews; this was not sufficient for the use of special software such 
as ATLAS or NUD*IST. However, a plan analysis was used in analysing the two kinds of 
data. 
2. Mapping information flow- Ile collected data from the second phase of interviews 
was used to map the flow of information to/from the teleworkers' offices. Henczel 
(2001b) stated that: 
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.pg 
rm flo pu The map in of info alio n ws enables the identification ofga s, d Yeations andflow ineffidendes. . 
pl 
It can also form the bajisfor a 'knowledge transfer' model ýy idenhý5ihg where knowledge is created, 
where it is needed and where it Currentlygoes (if anywhere). Visual re presentation of the information 
flows can idenfij-- bottlenecks and inefidendes (lots going in but veg little coming out), in/omation 
gatekeepers (lots coming in through a jingle distributionpoint), dead ends (lots goiýg in but nothiýg 
coming out), overprotijions (serticesprotided but not required), ga s (non ro on of Xi al resources), .pp tiji cri c 
and imbalancesl biases (inequalities in informationprotijion) ". 
To investigate the inefficiencies in the flow of information in the virtual organisation, six 
teleworkers in different living and working areas, with different jobs and experience, were 
invited to provide their opinions of information flow, its use and behaviour while they 
were working remotely. The background of each teleworker, the scope of his/her job, a 
description of information use, resources, inflows and outflows of information in each 
case are clarified below. Then, a map of the current information situation and the map of 
the proposed information situation are included. Explanations of each map are also 
provided at the same time. 
Teleworker A: The job tide of Teleworker A is Information Officer. She was employed 
as a full-time worker from home and has had this job for 4.5 years. For the last 2 years 
she has been a teleworker and in the last six months she has worked part-time. Her 
business unit (BU) is called Information Services. The main customers for her BU were 
the internal consultants within her company which provided consultancy services to new 
organisations. Teleworker A has to provide information services for those consultants so 
her customers are people within the consultancy who require information. 
Her job has three main objectives: (1) To provide information. 'Me critical success factor 
(CSF) for this objective is the accuracy and timelines of information. Her task is 
concerned with providing information to the consultant within the company. (2) To 
manage and organise information within the company. The CSF is to access information 
and to know what information is available on the company. The task is managing 
information, providing indexes and symbols to internal resources and providing 
additional keywords to databases to enable efficient searching of internal database, and 
(3) To train consultants. The CSF understands the information needs of the consultants 
and understands the level of information literacy that they have. The task is concerned 
with delivering training over the phone, speaking to consultants and showing them some 
resources available on the Internet. Her use of information involves the following issues: 
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Accessibility (availability, convenience), accuracy, adequacy/relevance, delivery 
methods and timeliness are the most important criteria for choosing/using 
information resources. 
Her company has an annual revision of information needs and she is actually 
participating in her company's yearly decisions on what information resources they 
need. 
She receives different kinds of reports from her company. They are journal materials, 
financial information, publications, memos, internal notes and administrative printed 
materials. Most of the thing that she receives are accessed electronically. 
0 Regarding outflows of information, four types of informationresources are provided 
(1) Information guidance notes, which are provided to anybody within the company 
in electronic format (in Word) and they are sent based on need on a weekly basis, (2) 
Statistical Data which are provided to anybody within the company in electronic 
format (Excel and Word), and they are sent, when necessary, on a weekly basis, (3) A 
current awareness report is prepared that, after receiving it from an Information 
Broker, it is then distributed to a certain number of consultants in the company. It is 
in electronic format and sent weekly, and (4) Email or resources, which are actually 
sent to the consultants in the company after delivering a training session. It contains 
a list of resources (websites, journals, books, etc) that are useful for completing their 
job. It is also in electronic format and is sent after delivering each training session 
(once or twice a week). 
Quite a bit of information is obtained from the corporate information centre staff, 
company intranet and websites outside the company. Some information is obtained 
from the company website and from Information Brokers while a little information is 
obtained from commercial infortnation services, CD ROMs and CoUege/University 
Libraries. Public libraries are not used. 
Concerning information storage and disposability; the electronic format is already 
backed up on the company intranet in London and in email boxes, but the paper 
based version is not duplicated elsewhere. It is actuaRy saved in files in Teleworker 
A's office. 
Teleworker A belongs to a work team. She communicates most often with her 
information manager in the company. 
Both the terms 'information need' and 'teleworker (or any other synonym)' are not 
mentioned clearly in any plans, teleworker contracts or brochures about teleworking, 
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training programmes, the information centre's strategic plan, or other planning 
documents. Ibcy are just mentioned in the general notes in the business plan. 
e The flows of the Internet connection is the biggest barrier to getting information that 
she needs for her job when teleworking. On the other hand, the abihty to access the 
company intranet is the biggest help to her in finding information she needs for her 
job when teleworking. 
On the subject of opportunities for improving the flow of information in her 
organisation, she said that she has a "Blog". This is a web-based resource that can be 
updated daily and is based on resources, opinion, etc.. It is a tool for information 
sharing. 
Current Information Situation: Figure (8.4) illustrates the current flow of information 
in and out of the office of Teleworker A. (1) The Inflows Information figure reflects 
different sources of information: her company, her manager, information broker, 
business databases, outscores websites and the storage system. The storage system itself 
consists of a back-up system and the box files. These sources provide various kinds of 
information resources like formal reports, requests, access to the intranet, training 
materials, etc. These resources help her in some way to do the job of Information 
Officer. Each resource has a colour coding (for more information about the meaning of 
each colour, see Appendix (14). (2) The Outflows Information figure shows that the 
Information Officer just sends information out to her company. (3) The Figure of Use 
Cases Modelling confirmed that most of the relations between actors and use cases are 
one-way relationships. There are four use cases for the job of Information Officer. (4) 
The Flow Chart figure reflects the sequence of information flow from different resources 
to the office of the Information Officer. The start point is "Ask for consultancy" and the 
last point is "Consultancy Report is Ready". 
Proposed Information Situation: Figure (8.5) shows the proposed map of information 
flow in the office of Teleworker A. Analysis of the current situation of the Information 
Officer reveals that she takes up a place between the consultants within the company and 
the different sources of information so some improvement could be made by: (1) Using 
an Information Sharing System. (2) Using a "Blog" which aims at information sharing, 
(3) Using a "Document Management System" (DMS), particularly to convert print 
format to electronic format so her response time to the request will be better. And (4) 
Using a "Walk Through Guide". This will also improve the use of training materials that 
are actually retrieved from the outsourcers'websites. 
194 
gj 
M 
M 
"U 
11.1 
u 
7 
1: 3 
t 
r. 
t 'o - 0 
ý2 
u 
0 
0 
E 
0, . 
0 
:i 72 -: 
s 1, 
- 
I F 
41, r- 0 .0 ý2 = a M u 
br 
-Irv- 
' 
EE 
J, 
to .0 ý, , ýj 
:2 
9ý 1 C- 71 11 t4 -0 1 E c zm C: r 0 
C- 
CIS 6 Ul'ljTlS U0: ) 
Z C4 
I 
"0 
JZ 
"0 
r. 
Co 
Co 
ý 1.1 r. 
0--4 
"Ci 
0 
I ý-o ý- < . 10 ý .1 u 
4w p EI = - o 
c 
I :.! -'j L 
ý4 -; m ýý' ýt - 
10 
0 1 1 
ý. ' . 
:3r 
00 
I F 
I F 
r 
ýý: I i -rl 
LL 
u o 1 CD ý:. ýj - 
ri . -'3 ý 9, E - Z03 
No 0 -4 - 7i 1 I EF 9 . z 
4- -0 IZ B 
r 
*ý : ý; ýt Lý 
. ci IM 'ý m 
2 
-i4 Fý ý . V .1 4 u u §ý' 13 
Ln 
0 
T, 
Teleworker B: The job title of Teleworker B is Finance Coordinator. She is 
self-employed and has been working from home for 3 years in this job as a part-time 
worker. Her customers are people (patients) who have financial problems. Health agents 
in the Health Sector are the main suppliers for her job. The job of Teleworker B is 
concerned with just two main objectives: (1) To prepare for the telephone calls. 'Me CSF 
has a clear and updated list of people and the task is preparing the list. (2) To apply the 
call list of people. The CSF understands the real situation (customer needs) and the task 
is doing a series or list of calls between 5pm to 9pm. Below are the issues relating to 
information use: 
0 Accessibihty (availabffity, convenience),, comprehensive, currency and delivery 
method are the most important criteria for choosing/using information resources. 
Her agent does not determine her information needs. 
There are no routine reports from her agent, the agent just lets her know when the 
customer signs a request with them. This means extra money for her. 
0 Concerning outflows of information, there are three types of report that are provided 
outside: (1) Confirmation emaR to the agent to confirm receiving the "list of people". 
It is in electronic format and is sent by cmail on a monthly basis (2) Telephone 
conversations which take place with the customers on the "list of people". It is an 
audio conversation and 30 to 40 people are called per night. (3) Investigation report, 
which is actually sent to the agent. This report is sent after evaluating each customer's 
case and is in electronic format. Three or four reports are sent per night. 
Quite a bit of information is obtained from the agent's information centre staff 
whereas public libraries, the company website, the company intranet, websites 
outside the company, commercial information services, CD ROMs, Information 
Brokers, and College/University Libraries are not used. 
Concerning information storage and disposability, a backup system for electronic 
format files is used and the print format files are stored in box files. Telephone calls 
are not stored at A 
o She does not belong to a work team and communicates most often with the agent. 
Both terms of 'information need' and 'teleworker (or any other synonyrn)' arc not 
mentioned in any internal guidelines concerning teleworking, IT plans, training 
programmes or in the 
information centre's strategic plan or other planning 
documents. 
196 
To the question of whether she was satisfied with information retrieval for her job, 
she replied "half and half". Why? Because she has not much information on her 
computer from the agent. She needs more information about services, prices and 
placements from her agent. That means she does not have updated information 
about her agent. She needs more sharing of information with her agent. Also, she 
added that sometimes she faces a critical situation with customers when she mentions 
old information from her agent which leads to wasted time and money. She also 
added "Theproblem is the Jituation between the agent and the client, the agent seeks tofind the 
clients, when Iphone them out, thy have not'. 
0 The bigge st barrier to getting information that she needs for her job when 
tclcworking is the information from the agent. It is not updated to meet her needs 
and accessing online information is not available to her. The biggest help in finding 
information she needs for her job when teleworking is the clear and updated list of 
people (patients) from the agent. 
On the subject of any opportunities for improving the flow of information in her 
organisation, she suggested an up-to-date list that should be checked before she 
receives it from her agent. Also, increasing the existing number of clients per night to 
gain extra money. The aim is to raise the number of clients from 3-4 per night to 5-6 
clients per night. 
Current Information Situation: Figure (8-6) illustrates the current flow of information 
in and out of the office of Teleworker B. (1) The Inflows Information figure shows 
simple and clear sources of 
information. They are mainly a "Est of people" and telephone 
calls with customers. The 
Est is actually received via attachments on email. This reflects 
the lack of updated information from the agent and the telephone calls are not saved at 
alL (2) The Outflows 
Information figure illustrates that, besides the telephone caHs, there 
are two reports actual1y 
being sent to the agent. They are a confirmation email and an 
investigation report. (3) The Figure of Use Cases Modelling shows that the vast majority 
of relationships 
between the actors or between actors and use cases are one-way 
relationships which 
leads to a lack of information sharing. (4) The Flow Chart figure 
reveals independent sequences 
between processes. 11ey begin with sending the list, then 
receiving it, the preparation 
for the call, applying the caU and lastly the preparation of the 
report itself for those who need more 
than L3000 and have serious interest in solving 
their problem. Also, this 
figure reveals that there is a one-way direction flow of 
information and that there is no interaction between the agent and the finance 
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coordinator. This reflects a lack of understanding of the information needs and of 
information sharing. 
Ideal Information Situation: Figure (8.7) shows the proposed map of information flow 
in the office of Teleworker B. It reflects the need for three solutions. They are: (1) Using 
an online information strategy. 'Me list of people could be in an online form and the 
finance coordinator could access that form online, filling out the response of the 
customer while the telephone call is being made. This means the information win be 
more structured. Telephone information will be stored and there will be no need to send 
investigation reports; it will be necessary just to submit the form when it needs to be 
addressed in the company and to save it (if it is important) if that is what is decided. With 
using the online form, a follow-up report could be sent to the finance coordinator. This 
would be easier by using an online form. (2) Some related updating is important in this 
job so the agent should send any related updating of products, prices, etc. That leads to 
more understanding and the application of information needs and sharing. (3) Emails 
and post could be used besides the telephone calls. They will help to gain more 
information from the customer and to give more options to the customers to reply to the 
request. All of these suggestions seek to raise the number of clients per night from three 
or four to five or six per night. This means solving more problems and makes extra 
money for both the health agent and the finance coordinator. 
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Teleworker C: The job title of Teleworker C is Project Manager. He has been working, 
sometimes from home and mainly from the centre, for 16 years in this current job on a 
full-time basis. His customers, (the local population and small companies), are the local 
community within 5 miles distance His business unit is not a commercial unit but a sort 
of community resource (a non-profit organisation). Teleworker C has four main 
objectives: (1) To provide leisure activities to the local community. Ile CSF for this 
objective is to satisfy the needs of the local community. The task for achieving this 
objective is sending a letter to the local community organising the groups, receiving the 
response from the community, and launching some courses such as painting, dealing 
with road accidents, etc. (2) To provide training. 'Me CSF is to satisfy the needs of the 
local conununity. The task is to arrange a conVenient location for training which is 
actually delivered by the local educational college. (3) To provide some local services, 
such as scanner, fax, print and (4) To help small businesses to grow. His use of 
information involves the following issues: 
o Accessibility (availability, convenience), accuracy, cost, currency, delivery method, 
technical accuracy and timeliness are the most important criteria for choosing/using 
information resources. He has no clear perception of determining his information 
needs. Regarding the reports that are actually received routinely from his company, 
there is a service level agreement report. It is actually received from his employer. 
Concerning outflow information, two types of reports are provided outside his 
office: (1) a quarterly progress report to the local authority, a written report in print 
format, and (2) an annual report which is sent to the Charity Commission. This is 
also written. 
0 Quite a bit of information is obtained from the project officer in the local authority, 
from websites outside the centre and commercial information services. Some 
information is obtained firom the college/university library and a smaU amount of 
information is obtained from CD ROMs. 
There are three types of information format used in his office: verbal (face-to-face), 
print and electronic. Concerning their storage and disposability, most items are not 
duplicated and stored at all because there is no backup system for the electronic 
format. Concerning information in print format, he has a lot of information like the 
financial information that is saved. 
Teleworker C does not belong to a work team. He communicates most often with 
the project officer in the local authority. 
200 
" Regarding both the terms 'information need' and 'tclewotker (or any other 
synonym)', they are rarely mentioned in the contracts, brochures and IT plan. 
" Lack of access to information while he works at home is the biggest barrier to 
getting information that he needs for his job when telewotking. Search engines (such 
as Google) are the biggest help to him in finding the information he needs for his job 
when teleworking. 
" On the subject of opportunities for improving the flow of information in his 
organisation, he added that secure access of information is the most important 
solution for allowing more open access to information sources. 
Current Information Situation: Figure (8.8) illustrates the current flow of information 
in and out of the office of Teleworker C. (1) The Inflows Information figure shows that 
Teleworker C has various sources of information (small businesses, local authority, etc. ). 
The format most used is verbal communication. (2) The Outflows Information figure 
demonstrates a clear flow of information from the project manager to the charity 
commission, small businesses, and to the local community, college, and local authority. 
Comparing the inflow figure with the outflow figure reveals that his job is more to do 
with "pushing" information to the local community and small businesses, rather than 
"Pulling" in information. In fact, it is one of his job goals to improve the local 
community's activities. (3) 'Me Use Cases Modelling figure shows the two way 
relationships between actors and use cases but there are no relationships between the use 
cases themselves. (4) The Flow Chart figure reflects a general sequence flow of 
information that is associated with doing the main job of supporting the local community 
and small businesses. In fact, this general sequence is not supported by enough suitable 
sources of information, particularly in training tasks. Because trainees do not have 
enough online information, they are not motivated. Ideal Information Situation: 
Figure (8.9) shows the proposed map of information flow in the office of Teleworker C. 
It rcflects the following suggestions: (1) Because the target is to increase the number of 
trainees, this goal can be achieved through using online information access to the 
infon-nation sources in the college because trainees are not able to access the website of 
the college. The security issue can be solved by using a security system such as VpNs. 
TMs suggestion will save time and will encourage the trainees to-attend more courses. (2) 
For his professional information, online information will help him to access the 
information sources while he is working at home. This suggestion reflects the need for a 
special system of information retrieval which will enhance the flexibility of his work. 
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Teleworker D: The job tide of Teleworker D is Technical Director. He is self-employed 
and works both from home and the client's site. He has had this job for one year and has 
a part-time arrangement with his customers. He is mainly working in the 
telecommunications market. His job has four main objectives: (1) To create a strategy. 
'Me CSF understands the market knowledge and the task is to understand the current 
markets, to do essential market research, and to narrow down business requirements. (2) 
To create techno-commercial business models. The CSF is a vision of a business model 
while the task is to analyse technology and business models, and define and implement a 
new model. (3) To design and architect solutions. 'Me CSF gets the right scope of design 
and the task is designing new solutions. And (4) To provide high level recommendations 
successfiffly. The task is to compile or to list the scope and carry out a high level of 
design. So, objectives 1 and 2 are related to the analysis stage. Objective 3 deals with the 
designing stage and objective 4 provides implementing recommendations. His use of 
information involves the following issues: 
Accessibility (availability, convenience), accuracy, cost and timeliness are the most 
important criteria for choosing/using information resources. 
4P Concerning outflows of information, four types of reports are provided outside his 
office (1) Request from the Market Research company. This is in an electronic 
format or paper format and is sent twice a day. (2) Follow-up Report to the previous 
request; this could be in either an electronic or print format and is sent five times a 
day. (3) Final Report which is sent to the customer. It notifies the customer of the 
suggested solutions and designs. It is in an electronic format and is sent once a 
month. And (4) Follow-up Report which is also sent to the customer in an electronic 
format once a month. 
e Quite a bit of information is obtained from the company's website, the company 
intranet, websites outside the company, and commercial information service. Some 
information is obtained from corporate information centre staff, public libraries and 
Information Brokers while a small amount of information is gained from CD ROMs 
and College/University Lbraries. 
e Concerning information storage and disposability, electronic format information is 
stored in a back-up system, on the Internet, and in computer files. Print format 
information is stored in the business library (office). Iliere is also a soft back-up 
system which is concerned with scanning the print papers and sending them to be 
saved in the library in an electronic format. 
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" Both the terms 'information need' and 'teleworker (or any other synonym)' are not 
mentioned so much in the IT plan, training programmes and the information centre's 
strategic plan or other planning documents. He is satisfied with the information 
retrieval for his job. 
" The biggest barrier to getting information that he needs for doing the job when 
teleworking is the communication and security barriers. He confirmed that 
everything should be online. This is a recommended opportunity for improving the 
flow of information in his organisation. 
Current Information Situation: Figure 8.10 illustrates the current flow of information 
in and out of the office of Teleworker D. (1) The Inflows Information figure shows the 
different resources and sources of information. The problem here is accessing and 
retrieving information resources happens many times. This reflects the need for 
determining the real needs for information and the real need for structured information. 
This suggestion will save time and improve the flow. (2) The Outflows Information 
figure is associated with a simple and clear picture of information flow from the technical 
director to the customer and the business company for market research. The storage 
system here is different in some ways. In addition to the back-up system for electronic 
format and box files for print format, there is a soft back-up system which converts the 
print format into an electronic format by using a scanner. (3) The Use Cases Modelling 
figure shows that all relationships are one-way relationships. Ile scenario for doing this 
job starts with receiving a request from the customer, then analysing, designing and 
providing some implementation recommendations at a high level that are actually sent to 
the customer. (4) The Flow Chart figure indicates a flow sequence. The start point is 
receiving a request from the customer and the last point is sending the proposed design 
solution and its high level recommendations to the customer. Different information 
sources support this flow. 
Ideal Information Situation: Figure 8.11 shows the proposed map of information flow 
in the office of Teleworker D. It can be seen that the access and retrieval of information 
takes a lot of time (e. g. 50 times a day, 40 times a day, etc) so two suggestions could be 
addressed: (1) It reflects the need 
for using more structured systems such as databases 
and using online information resources such as 
information brokers. (2) Recruiting an 
information officer will retrieve the right information at the right time through an 
appropriate channel. 
This will save time and money and will allow more interactions with 
the information resources (two 
directions). 
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Teleworker E: 'Me job title of Teleworker E is Proprietor. He has been working from 
home as a self-employed person for 14 years. Some time he works part-time, at others he 
works full-time. His customer is any business who needs marketing, digit mapping, 
databases, etc. The job of Teleworker E has four main objectives: (1) To analyse the 
customer needs. The critical success factor (CSF) for this objective is defining the real 
needs. The task is defining objectives, expectations, the job and the problem itself (2) To 
develop appropriate solutions that meet the customer's needs. The CSF gets a very high 
recommendation from the customer and the task is to develop solutions that meet the 
defined needs before providing the solutions (e. g. drawing the scheme, extracting the 
information, collating the information in a certain form, such as creating databases). (3) 
To implement and adopt an improvement or development that has been decided. The 
CSF is related to satisfying and achieving the objectives of the customer and the task is 
implementing and submitting the project for use by the customer. (4) To maintain the 
search for new business and customer opportunities. The CSF is to find real customers. 
The task is searching for new customers during the project. His use of information 
involves the following issues: 
9 Accessibility (availability, convenience), accuracy, adcquacy/relevance, 
comprehensiveness, technical accuracy and timeliness are the most important criteria 
for choosing/using information resources. 
0 Concerning outflows information, three types of reports are provided outside his 
office (1) A progress report, which is concerned with the progress of the project. It is 
sent to the customer in either an electronic or print format once a week (2) 1he final 
report is actually sent after finishing the project (and receiving the invoice, bin, etc. ). It 
is sent to the customer in either electronic or print format at the end of the project. (3) 
A follow-up report, which is concerned with asking the customer about any new 
problems (to find new business opportunities). The customer receives it in either 
electronic or print format 2 to 3 weeks (maximum after 2 months) after the project's 
end. 
0 Quite a bit of information is obtained from the corporate information centre staff 
(the customer centre). Some information is obtained from the customer's company 
website, the company intranet and websites outside the company. A little information 
is obtained from commercial information services, CID ROMs, Information Brokers, 
and College/University Libraries. 
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Concerning information storage and disposability, the electronic format is stored in 
secure back-up system elsewhere. Print format is stored in the business library 
(office). 
* Both the terms 'information need' and 'teleworker (or any other synonym)' are not 
mentioned much in the IT plan, training programmes and the information centre's 
strategic plan or other planning documents. 
* Concerning the biggest barrier to getting information that he needs for doing the 
job when teleworking is the online intrusion and the limitations to open access of 
information. The biggest help is the freeing up of time. 
" Availability of information (electronic and print format), building their own 
database, having more directories and magazines, and having good training for 
teleworkers are the recommended opportunities for improving the flow of information 
in his organisation. 
Current Information Situation: Figure 8.12 illustrates the current flow of information 
in and out of the office of Teleworker E. (1) The Inflows Information figure shows that 
most of the information resources are derived from the customer and the others are 
derived from different sources of new business opportunities. (2) The Outflows 
Information figure demonstrates a simple and clear outflow of information. There are 
three types of reports that are actually sent to the customer. (3) The Use Cases Modelling 
figure shows that some relationships between actors and use cases are two-way 
relationships which reflect some kind of interaction 
between Teleworker E and his 
customer. The point here is using 
different sources to search for new business 
opportunities. These could be right or could 
be a waste of time and money. (4) The Flow 
Chart figure indicates that there are two sequences of information flow. One is 
concerned with designing solutions and the second one 
is associated with maintaining the 
search for new business opportunities. 
The point here is the delay symbol. It indicates 
the delay of the manager's (or boss's) response in solving the new problem after the 
implementation itself 
Ideal Information Situation: Figure 8.13 shows the proposed map of information flow 
in the office of Teleworker E. Some suggestions could be addressed: (1) Sources of 
information in the customer's site should be more open to access. This is associated with 
getting the right information that will seriously 
help in designing to meet the real need. 
(2) Learning how to build the search strategy will save time and increase the opportunity 
of finding new business opportunities and new customers. 
(3) Add a training stage. This 
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is important in adding more interaction with the designed solutions and with the 
customer. (4) Teleworker E should be informed about the updating of the catalogue, 
which also means more sharing. (5) To implement a tight solution, support from the 
manager is very important and is required. Ile response time to solve the problem is also 
important because the manager is busy and solving the problems takes a long time. There 
is a gap between information availability and information needs. 
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Teleworker F: The job title of Teleworker F is Director. She is employed with her own 
company and has been working from home for 2 years in this current job on a ffill-time 
basis. The job of Teleworker F has three main tasks: (1) To arrange travel bookings for 
travellers who are looking for holidays and also to send a monthly report to the travel 
client, (2) To create databases for the marketing client. The task starts with preparing a 
clear and correct Excel data sheet of companies' managers, CEO, etc. details. It is then 
sent to the marketing client and (3) To create a presentation for the client which is 
prepared in Power Point format. Her use of information involves the following issues: 
* Accessibility (availability, convenience), accuracy, adequacy/relevance, 
comprehensiveness, cost, currency, delivery method, technical accuracy and 
timeliness are the most important criteria for choosing/using information resources. 
o She participates with her customers in the revision of determining the 
information needs. For example, the travel clients ask her when they need to set up a 
new change in the online system of booking. 
o Concerning outflow information; two types of report are provided outside her 
company: (1) Results of bookings which are sent to the traveller and (2) An analysis 
report that is sent to the traveller client. This is in an electronic format. (3) Power 
Point presentations to the client, also in an electronic format, and (4) Excel sheet 
databases which are sent to the marketing clients in an electronic format. Concerning 
the frequency of delivery, all of them are sent based on need. 
o Quite a bit of information is obtained from websites outside the company. Some 
information is obtained from the company intranet and commercial information 
services while a little information is obtained from the company website whereas 
corporate information centre staff, public libraries, CD ROMs, Information Broker, 
and College/University Ilbrary are not used., 
o Concerning information storage and disposability, electronic format materials arc 
actually stored in the Back-up system and the print format is stored in box files. 
o Teleworker F belongs to a work team with several teams and communicates with 
different people. 
o The terms 'information need' and 'teleworker (or any other synonyrn)' are not 
mentioned in any plan, brochure or training programmes. 
She is quite satisfied with the information that she is able to retrieve for her job. 
Concerning the biggest barriers when she teleworks, accessing paper information 
is difficult for her so she needs somebody to send it to her. Hence, she needs an 
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online information system that allows her to access the information resources at 
any time and from any location whereas team people are the biggest help when 
teleworking. 
Current Information Situation: Figure 8.14 illustrates the current flow of information 
in and out of the office of Teleworker F. (1) The Inflows Information figure shows that 
teleworker F receives three requests from the traveller, marketing client and the 
presentation client. To satisfy these requests, different sources of information are used. 
They are: a printed directory of companies, different websites and the online database of 
the traveller client. (2) The Outflows Information figure demonstrates a clear flow of 
information from the director to the traveller, the traveller client, the marketing client 
and the presentation client. (3) The Use Cases Modelling figure shows different types of 
relationships between use cases and the actors. There are no relationships between use 
cases. This reflects an ad hoc information flow which leads to a study of the integration 
of information between different tasks for the single worker. The point here is there are 
three scenarios so there is a need to find an integration between these scenarios to avoid 
any delay in the sending and receiving of information. (4) The Flow Chart figure reflects 
a three sequence flow of information that is associated with the main job of Tcleworker 
F. Hence, the point here is to manage these different sequences and avoid the chance of 
overlapping between them. 
Ideal Information Situation: Figure 8.15 shows the proposed map of information flow 
in the office of Teleworker F. It reflects the following suggestions: (1) Converting the 
printed directory of companies will solve the biggest problem of retrieving information 
from printed sources. This suggestion will save time on the day and will also cut the 
opportunity for any overlapping 
between the three tasks. (2) Attending training courses 
on information use will also enhance a new method of time management and will enable 
learning how to build the search strategy. (3) Using special software for transferring the 
presentation from the presentation client to 
her office over the Internet will save time for 
her and also for the presentation client. This kind of software aims to transfer audio 
information from A to B and the receiver (B) can save it in a file. It is then easy to 
manage. The main benefit of 
this software is to send and receive the right information 
because, since the presentation is sent via hand-written paper (fax or email), sometimes 
it is not clear. 
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3. Matching findings with organisational objectives: This process of matching 
information resources with organisational objectives is done in each case of teleworkers 
(A to F). Once the ob'ectives of the business unit and their n Ic itical success factors 
(CSFs)have been determined, the task to achieve these objectives should be also 
determined and the task needs at least one information resource. Using use cases 
modelling shows the relationships between these resources and each use case. Each 
information resource is addressed according to its importance to the task and a scale of 
colour was used to reflect this (to understand the meaning of each colour, see AppendLx 
14). Matching tasks reveals some current problems of information flow in the 
teleworkers' offices. 
In the above section (on data analysis), the data from the questionnaire were analysed in 
the previous chapter (Chapter 7). Data from the second phase of interviews were 
analysed to map the current and the proposed situations of information flow of six 
teleworkers. Evaluating results from these maps leads to a few proposed solutions in 
addition to an evalution of the integration of information flow and the relatiosnhips 
between ICTs and the integration of information flow in the next stage. 
8.2.4 Stage Four: Data Evaluation 
Evaluating data in this model comprises the following activities: evaluating any , gaps and 
duplications, interpreting information flows, cx, aluating the problems, and developing 
strategies. The following figure (Figure 8.16) illustrates this. 
Stage One 
Planning 
Stage T. 0 
Data Collection 
Stage Three 
Data Analysis 
Stage Four 
Data Evaluation ta Eva lu I Ct) 
st, gý Five 
C0 rn Mu in ica t in g 
Recommendations 
Stage Six 
implementing 
Recommendations 
Stage Seven 
dit The Information Au 
3s a Continuum 
Figure (8.16) Stage Four: Data Fwaluation (from Henczel, 2001a, p 186) 
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Each evalaution stage should have one of the following evaluation levels: (1) Holistic 
evaluation studies the case in general and (2) Embedded evaluation studies the case in 
depth. Both of them can be adapted and applied to the study of teleworking. Holistic 
evaluation was used to audit the integration of the information flow and relationships 
between this integration and ICTs. Embedded evaluation was used to audit the maps of 
information flow in six cases of teleworkers' offices in different jobs, living areas and 
demographics. Henczel (2001a, pp 186-189) said that problems and opportunities can be 
identified and then interpreted and evaluated within the context of the organisation after 
collecting and analysing data. Not every problem will need to be addressed and some will 
not be able to be addressed due to organisational constraints such as insufficient 
resources (people, money, technical or physical resources). 
As mentioned previously, the evaluation stage comprises the following activities: 
1. Analysis of gaps in the integration of the information flow and their 
relationship with the ICTs used: Gap analysis can be defined as: 
pro nt "a toolfor assisting the ageng to understand what it has and where it needs to im ve. A ini ial 
information gap an4yjis should be performed aspart of the Information Inventog actitifies, as deseribed 
in the Information Inventog Guideline. Subsequently agendes way also use sap analsis in retiews of 
their bujiness gstems, as an audit tool" (U. S. Department of Commerce, 2002). 
This means gap analysis could be used to find out or to check the current situation, 
comparing it with the ideal situation. It reflects any deviation from the targets and 
objectives. Information gap analaysis is used in this research as a tool to discover (audit) 
any significant differences between the current situation of information flow "What is" 
and the ideal situation "What should be". It is also used to check the relationships 
between ICTs and the integration of information flow because the main n-dlestone of 
implementing any teleworking programme is the advancement of ICTs. So, it is very 
important to check the role of ICTs on the information flow in the telcworking 
environment. According to Henczel (2001a, p 187), once the two situations (current and 
ideal information situations) are clear, the gap in information flow is easy to determine. 
The table below shows an auditing of the integration of information flow by comparing 
the physical inventory (current inventory) with the conceptual inventory (targeted 
checklist) and finding the gaps between both of them. Physical and conceptual 
inventories are referenced according to the scale of 1-4, which was used in the designed 
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questionnaire and which has already been explained in depth in Chapter Three (see pages 
51-53) and in Chapter Six (see pages 136-137). ne integration of the information flow 
was represented with seven items of information use. 
Items list Conceptual 
Inventory(') 
/4 
Physical 
Inventory(') 
/4 
Is there 
a gap? 
Sending information on time 3.25 3.27 No 
Feceiving information on time 
--3.25 
3.26 No 
Sending information through appropriate channels 3.25_ 3.16 Yes 
Receiving information through appropriate channels_ 3.25 3.17 'ýe -s 
Sending information to a trusted recipient 3.25 F-3.34 No 
Receiving information from a trusted source 3.25 3.27 J No 
Information used satisfies the company's objectives 3.25 3.21 
Total 3.25/4 3.24/4 Yes 
Table (8.1) Auditing the integration of the information flow 
As can be seen in the above table, seven items of the information flow are investigated. A 
comparison of the current "Mean" of each of them against the ideal "Mean" is 
addressed. The Mean of each item is used just for displaying the level of integration and 
not for the analysis itself, it is just for making the comparison. The meaning of Mean was 
already illustrated in depth in Chapter Three (see pages 51-53). In general, the above 
table indicates that there is a lack of integration in the information flow. This lack is 
particularly concerned with sending and receiving information through appropriate 
(1) Conceptual Inventory was already illustrated in Ch3 (see pages 51-53), which means the "ideal" 
situation of information 
flow. It reflects the target level of integration of information flow. 3.25 of the scale 
1-4 indicates to the lower level of "Strongly Agree" option, which is already chosen to be the target level of 
integration of information flow. So, voting for any item of the integration of information flow reflects the 
level of integration, if the mean of any item or the total of items is more than 3.25, there is integrated 
information flow. otherwise, there is a lack in integration of information flow. Hcnczel (2001) 
recommended to judge 
if there arc no clear standards for measuring information flow. Also, the U. S. 
Department of Commerce (2002) confirmed that and stated "Where the information has not been documented by 
the information Inventog, the information am&tor may need to make somejudýment as to whether a particular in&iidual 
gniZed and ado . qxtem contains valmable 
information which should be rreq pled at The cor porate ktel" 
0 Physical inventory reflects the current situation of information flow, which was investigated 
throughout the coHected data from the designed questionnaire. It rcflects the current mean on the scale 1- 
4. 
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channels (the Mean is less than 3.25). Because the Mean of the total items of integration 
of information flow (3.24) is less than 3.25, it is described as a semi-integration of 
information flow. Some strategies and recommendations will be provided to solve this 
problem. 
Regarding the evaluation of the relationships between ICTs and integration of 
information flow, ICTs are divided into three kinds: Electronic Office Systems (EOSs), 
Electronic Communication Systems (ECSs) and Office Management Systems (EMSs). 
The table below (Table 8.2) shows the auditing of relations between EOSs and the 
integration of information flow. 
Items list Conceptual Inventory() Physical 
Inventory (2) 
Is there a 
gap? 
FSpreadsheetss Significant relationship Modest- No 
c rencing udio onfe ignificant relationship 1! LOW hLO 
Word Processing nt relationship 17 Low _ 
No 
Multý; eýý Systems Significant relationship 
T E; w No 
Presentation Software Significant re tions w No 
Fcanner Significant relationship Low . 
Photocopier 
F-Significant relationship Not significant es Y 
rStýaýtisdcs Packages Significant relationship ficant Not signi Yes 
rVil(deoconferencing Significant r- ela 
-d- 
onship 
. -- 
ficant Yes 
rProjTect Mýanagement rools Significant relationship- Not significant Yes 
Table (8.2) Auditing relationship between EOSs and the integration of information flow 
(1) Conceptual Inventory: this term indicates the "idear' sitution of the realtionship between ICTs and the 
integration of information flow. As was mentioned in the previous page, both of Henczel (2001) and U. S. 
Department of Commerce (2002) recommended to judge if there is no clear standards for measuring 
information flow. Therefore, it was decided to select the "significant relationship" to be the target of the 
relationship between ICTs and 
integration of infon-nation flow. If the significant relationship between 
ICTs and the integration of information 
flows more than 0.05, that indicates to lack of relationship. 
Because the significance of relationship was already defined as 0.05 (see chapter seven). In fact, the vast 
majority of researchers confirmed the significant role of 
ICT in the virtual organisations, such as Travica 
(2002) and Vrijk, Geurts and Bultje (1998). 
(2) Physical Inventory reflects the current situation of the relationships between ICTs and the integration 
of information flow, which was 
investigated throughout the collected data from the designed questionnaire 
It reflects the current significant relationship according the 
95% of confidence level. 
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Ibc above table shows that four tools of EOSs do not have a significant relationship 
with the integration of information flow. They are the photocopier, statistics packages, 
videoconferencing and project management tools. Beside that, others tools do not have a 
strong relationship with the integration of information flow so there is a lack in the 
relationships between four of the EOSs and integration of the information flow. Some 
strategies and recommendations will be provided to solve this problem. The next table 
(8.3) is related to the systems of communication. 
Items list ceptual Inventory Physical s there F Inventory a gap? 
-- FCall Waiting iignificant relationship Modest 
ADSL ficant relationship Modest No 
[Chat software (eg. MSN Messenger) 
Fglij; ýficant relationship Modest 
ro -ic e- R ad Significant relationship 
-M-o Ist 
F ronic Mail 
- EIect- [ýficant relationship F Low 0 
[Xn-swer Machine ignificant relationship S Low 90 
le-ýphone-lband Line Significant relationship FTe Low 
. ra-csim-fle Significant relationship [-Not -significant- 
r-ignificant relation Mobile Teleph one Si ship 
[Not significant 
Computer Modem ficant relationship FSr- [Not significant Yes 
Multiple phone line 
-Significan-t-relationship 
Not significant Yes 
rI SýD N relationship Not significant 
Table (8.3) Auditing relationships between ECSs and the integration of information flow 
The above table (Table 8.3) shows the communication systems wbdch arc represented by 
twelve tools. It illustrates that five of them do not have a significant relationship with the 
integration of information flow. They are facsimile, mobile telephone, computer modem, 
multiple phone line and ISDN tools. Beside that, the remaining tools do not have a 
strong relationship with the integration of information 
flow. It can be said that there is a 
lack of relationships between the five systems of communication and the integration of 
information flow. Some strategies and recommendations will be provided to solve this 
problem. The next table is associated with EMSs. 
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Items list Conceptual Inventory Physical 
, 
FF-ile Systems - Significant relationship Low No 
Fatabases Significant relationship Low No 
, rnteractive Diaries/ Scheduler Fýýificant relationship Low IRO:: 
I 
Significant relationship Electronic Mailing lists 
ffense Management Tools Fýiýficant relationsl-ýdp FNot significant- Yes 
_ 
C edit Card Verification ignificant relationship 
FNot significant r 
Yes 
---- - ---- - Forliflow Software Systems ficant relationship FNot significant Ye 
Table (8.4) Auditing relationships between EMSs and the integration of information flow 
It is clear from the above table (Table 8.4) that three tools of OMSs do not have a 
significant relationship with the integration of information flow. Iley are expense 
management tools, credit card verification and workflow software systems. Beside that, 
others tools have a low relationship with the integration of information flow. Some 
strategies and recommendations will be provided to solve this problem. 
It can be concluded that there is a lack in the integration of infonnation flow. Also, it can 
be added that there is a serr-ýd-integrated information flow in the teleworkers' offices. Tbis 
is mainly due to the lack of sending and receiving information through appropriate 
channels. Also there is a lack in the relationships between most ICTs and the integration 
of information flow. Some strategies and recommendations will be provided to solve 
these problems. 
2. Interpreting information flows: As was mentioned above, IA reveals a lack in the 
integration of information flow and also a lack in the relationships between a few ICT 
systems and the integration of information flow. Furthermore, mapping the information 
flow revealed a few problems and, susequently, a few suggested solutions. Tbcy arc listed 
below according to each case (Table 8.5). 
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Problems 
Access to Internet connection when 
A 
teleworking; some information in print 
format; need more sharing; most 
relationships are one-way 
B 
C 
1) 
E 
Lack of updated information, lack of 
information sharing; lack of online access to 
the agent's information; lack of 
understanding the information needs 
Some difficult in access to information 
sources, particularly online information. 
There is no backup system. There is a lack 
in accessing information while working 
from home 
Unstructured information, information 
needs to be online; accessing information 
resources many times a day; information 
needs required to be cictern-uned soon; vast 
majoritýy of relationships are one-way. 
Using different (many) resources for 
searching for new business opportunities; 
delay in customer response through the 
implementation stage; limitations in access 
of information about the customer; 
lack of 
sharing; lack of informed updating of 
information; gap between information 
needs and information availabilitv. 
The directory of companies is in print 
format, which means lack of updated 
information; lack of relationships beoxcen 
use cases. 
Solutions 
Using Walk Through Guldc; using DNIS ý 
Blog, using "push" stratcgy instcad of "pi 
strategy; using Information Sharing Syst-cm 
Updating of information, using online 
information strategy; more sharing of 
information; morc undcrstanding of 
information needs; greater use of cmails iind 
post. 
Using a secure system -will allow the trainees 
to access the sources of the college. Sý, stcm 
of retrieval Information online \vIII allow 
'I'clcworkcr C to compIctc tasks from home. 
L'sing more structured information s%, stcrns; 
recruiting an Information Officcr to ,,:,,, age 
the Information I-CSOLII-CCS and needs. 
Need to learn lio,, -,, to build scarch strategy; 
need inorc supp()rt from the manager, more 
()pen access of information ()f the customer; 
adding training strategy inct-ciiscs interactimi 
and confidence ()f the customer; updates ()f 
catalogue should be sent. 
L'sing special soft-xvarc for IR regarding the 
directory of companies; attending training 
courses; using special software fo r 
transferring thc presentation to bc ()iilltlc. 
Table (8.5) List of problems and suggestions of the intcr,, *jc,, %, c(. l tclc,, k, ()rkcrs 
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From the above table, it can be seen that the main three problems are concerned with 
not understanding the information needs of teleworkers, lack of information sharing and 
lack of information access to customers' sites when teleworking. Mapping the 
information flow of teleworkers' jobs (Figures 8.4 to 8.15) reveals that some problems 
are concerned with the customer or the provider of the teleworker, others are associated 
with the teleworkers themselves. The following paragraphs will list the problems and 
evaluate them. 
3. Evaluating the problems: Basically, the following question should be asked: Does 
the problem have strategic significance? 'fhe results drawn from this study are important 
to the decision makers and takers in teleworking practices. It could be considered as a 
milestone for further studies in virtual organisations in the future. However, applying an 
JA model for auditing the integration of information flow, auditing the relationships 
between ICTs and the integration of information flow, and mapping the information 
flow reveals the following problems: 
* Problems related to the integration of information flow: there is a lack of integration 
of the information flow. In the current situation, the flow of information in the 
teleworkers' offices could be described as a semi-integrated flow. This lack is mainly due 
to the lack of sending and receiving information through appropriate channels. 
* Problems related to the relationships between ICTs and integration of information 
flow: there is a lack of relationship between a few ICT systems and the integration of the 
information flow. ICTs that do not have significant relationships with the integration of 
the information flow are: photocopier, statistics packages, videoconferencing, project 
management tools, facsimile, mobile telephone, computer modem, multiple phone line, 
ISDN, expense management tools, credit card verification, and workflow software 
systems. 
* Problems discovered by the mapping of the information flow include: there is mainly 
a lack of understanding of information needs, a lack of information sharing and a lack of 
information access. In fact, these results from the information mapping confirmed that 
the above result in a lack of integration of the information flow and a lack of relationship 
between ICTs and the integration of the information flow. 
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'Me revealed problems are important and need solving. 'Me cost of addressing them is 
not heavy compared with the expected results in the short and long term. Furthermore, 
ignoring them means an increased lack of communication and an increase in the isolation 
of teleworkers. Neither teleworkers nor employers need teleworkers to work in isolated 
offices. Hence, solving these problems is vitally important. On the practical side, several 
solutions can be presented for each problem but the most appropriate solution is 
recommended. However, an integrated information flow can be achieved through a few 
strategies. Ibcy are listed in the next section. 
4. Developing strategies: this activity is related to developing some strategies that are 
concerned with finding solutions to the stated problems. To get an integrated 
information flow, the research would like to suggest the following strategies. They will be 
discussed in depth in the next chapter (Chapter Nine): 
0 Training Strategy 
0 Strategy of Online Information 
0 Strategy of Workflow Software 
0 Strategy of Upgrading the Speed of Connection 
0 Information Policy(') Strategy 
0 Strategy of Information Sharing System 
0 Strategy of Information Needs 
0 Strategy of Information Open Access 
The strategies suggested above are derived from the revealed problems. To complete the 
story, some recommendations should 
be provided. A discussion of the above proposed 
strategies will take place in the next chapter (Chapter Nine) and recommendations will 
also be offered in Chapter Ten. 'Me proposed recommendations should 
be achievable 
and manageble so they should be acceptable to the 
TCA and its members and also for 
other teleworkers in the UK. One of the interviewers received a copy of the current and 
(1) A governing principle, plan, or course of action concerning 
information resources and technology 
adopted by a company, organisation, 
institution, or government, for example, the political decision to use 
public funds to subsidize 
Internet access for schools and public libraries (Reitz, 2004). 
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proposed situation reagrding information flow in his organisation after visualising it. He 
was happy with the proposed solutions and started to implement them. 
Imphnenting the proposed solutions needs an action plan for change after formulating 
the proposed recommendations. These formulated recommendations need to be 
presented in an action plan. The point here is some recommendations need to be solved 
in the short term (like implementing systems of information sharing, determining 
information needs specifically, more open access of information and training 
programmes). Others (upgrading the speed of connection, using workflow software, and 
formulating an information policy) could be achieved in the longer run. 
To sum up this stage, there is a semi-integrated information flow in the virtual 
organisations, a lack of a relationship between a certain ICT systems and the integration 
of information flow, a lack of understanding of the information needs of teleworkers, a 
lack of information sharing in the teleworking environment, and a lack of information 
access and online information. Proposed solutions were developed during the analysis, 
the evaluation and mapping the information flow context. They are: formulating a 
training strategy, strategy of online information, strategy of workflow software, strategy 
of upgrading the speed of connection, information policy strategy, strategy of 
information sharing system, strategy of information needs, and strategy of information 
open access. A discussion of these solutions will be in the next chapter (Chapter 9) while 
the recommendations can be found in Chapter Ten. 
8.2.5 Stage Five: Communicating Recommendations 
The results of the IA can be promoted through different sources. Iley could be by 
written report, corporate intranet/web sites, and personal 
feedback to participants and 
stakeholders. 
222 
Figure (8.17) Stage Five - Communicating Recommendations (from I lenczel, 2001 a, p 
190) 
Communication with respondents is important. Henczel's view (2001a, pp 149-150) is 
that this is important because: 
i) Communication strategies are Important throughout the entire Information 
audit process. 
ji) It is critical that once the recommendations have been formulated, they arc 
communicated to the people who are integral to them being implemented. 
iii) Many of the recommendations will represent an element of change to the 
resources and services available in the organisation they may affect the daily 
work processes of some, if not many, employees. 
iv) it is critical that the changes are communicated in a positive way, and in a 
way that guarantees management support for their implementation. 
V) If successful communication channels are established and maintained 
throughout the audit process, the employees will recognize the validity of the 
process that has been worked through to reach the final recommendations. 
Vi) Displaying the organisional information needs assists the comprehensive 
analysis required to fulfill the advisory role of an information audit (I luotari 
and Wilson, 2001). 
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On the same subject, Swash (1997) also stated that the prime benefit of an audit is not 
the report or information map itself but the recommendations for rationalization and 
improvement that arise out of the analysis of the results. So, the following proposed 
communication channels are offered for promoting the results: 
1. Written report:: Henczel (2001 a, p 150) confirmed that the most common method 
of communicating the recommendations is via a written report. According to Swash 
(1997), Henczel (2001a, pp 150-152) and (the US Department of Commerce, 2002), 
the final report (1) should document the findings of the assessment, (2) should contain 
recommendations to address deficiencies found by the assessment, (3) not highlight the 
failings of particular individuals, (4) should include recommendations or changes to, or 
new elements of, the agency's information policy and guidelines, (5) should show a 
snapshot of information resources, activity and flow, frozen at a given point in time, (6) 
should have the number, format, the nature and frequency of the resources used, and 
(7) should map out how information flows, or fails to flow, around the organisation 
and confirm who owns and who manages the critical resources. A hierarchy of needs 
and organisational priorities will begin to emerge. 
2. Corporate intranet/web site: A copy of results and recommendations will be 
placed on the TCA website. Each member of the TCA (and also other tclcworkcrs 
round the UKý will be invited to visit this website to navigate through conclusions and 
recommendations. Such arrangements are required so that the format of the 
conclusions and recommendations will be ready for hosting before sending it to the 
Executive Director. 
3. Personal feedback to participants: All of the participants in this research study 
wDl receive a copy of the conclusions and recommendations through their weekly 
newsletter, which is actually sent via the TCA executive director. 
4. Publishing articles: Publishing a few articles is the main aim after interprctating 
the findings. journals relating to teleworking, work studies, integration of information 
flow, reengineering processes, information science and management will be chosen to 
promote the results of this research study. 
Ile above stage covers the methods of communicating recommendations. 17hey are 
mainly by writing a report, using the corporate intranet/web site, giving personal 
feedback to participants and publishing articles. The next stage is concerned with 
highlighting brief detail about implementing recommendations. 
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8.2.6 Stage Six: Implementing Recommendations 
Implementing recommendations means finding out a clear plan for carrying out the 
change. According to Henczel (2001a, p 159) there are two levels of changes. Minor and 
major change. Thus, activities that should be carried out at this stage are: (1) 
Understanding the change process, (2) Developing an implementation programme, and 
(3) The implementation phase. They are clarified below. 
Stage One Stage0 ne 
P Ian n in g p Ian n in g 
Stage Tw0 'o 
Data Collection 
Stage Three 
Data Analysis 
:, -. f, bj. ct. v. s 
Dew1op an Detormin. Stage Four Implernenta imp-ts Data Evaluation Pro rarn 
Stage Five 
Communicating 
Recommendations Y 
Stage Six 
implementing Jr, 
CIPiernentanoo 
Re co Mmenda tio nS 
Stage S ven 
The Information Audit 
as a Continuum 
Figure (8.18) Stage Six - Implementing Recommendations (from I-Icnczel, 2001 a, p 192) 
From the above figure, three activities should be undertaken. They are: 
a- Understanding the change process: Henczel (2001a, p 192) stated that nothing 
can be changed in isolation. This change needs to be understood when formulating the 
recommendations and also during the implementation process. Furthermore, developing 
a comprehensive implementation plan and a post-implementation review strategy will 
facilitate the changes and mimmize resistance. Actually change faces challenge: this is a 
fact of life, but it is the responsibility of the developer (s) to take care of managing the 
change and to solve any problems raised. In the case of the integration of information 
flow projects, Steven Institute of Technology (2004) stated that, in the commercial world, 
mtegration of information flow projects get mired down in detail and have the potential 
to become as complex and rigid as the FRP systems they are trying to augment. So, 
auditors, system analysts, developers, decision makers and decision takers are invited to 
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understand each component of the current system and the new system as well and focus 
on the social side as well as the technical side. Focusing on the human side means 
decreasing the resistance and the change itself will be manageable. Ilierefore, Henczel 
(2001a, pp 192-193) provided a few points that should be taken into consideration when 
understanding the change process. They are: clearly to state the goals, clearly to state the 
process, understand reactions to the change (shock, dcnial, depression, optimism and 
acceptance), understand who will be affected and how they will be affected, understand 
the culture and the expectation of management, understand the level of support, 
introduce the change formally, communicate openly (before, during and after the change 
process), consider the timing of the implementation, anticipate events that might affect 
the change quality, and become a 'change agent'. 
b- Developing an implementation programme: Change can be slight or radical. 
Henczel (2001a, p 193) stated that: "The iVlemenladonpro C, 1, n ro dng gramme is a S, hedN efor it du 
the recommendations. It breaks them down into aditilies andprocesses and desaibes how thy vill be 
jncoýporaled into existing workfiows". Also, she (2001 a, p 194) defined three levels of change: 
(1) critical change means it has to be incorporated immediately, (2) important change 
means it has to be incorporated as soon as possible, and (3) suggested change means it 
can be incorporated as time and resources become available. Henczel (2001a, pp 
191-195) clarified the stages of developing findings to be a plan in four stages: findings, 
strategies, recommendations and planning respectively. Moreover, she (2001a, p 193) 
added that the development of the 
implementation programme has four tasks: (1) clarity 
of the objectives, which means 
idend4ring the problem to be overcome, identifying the 
solution, describing implementation, explaining the cost, and giving a time scale. 
Furthermore, giving piloting details and priority recommendations; (2) determining the 
impacts of change and cost and effective analysis; (3) setting parameters, which means 
establishing boundaries 
for the changes in terms of people, products and equipment, and 
Developing a communication strategy. 
C_ Implementation: Implementing a new development or a new system means doing 
something new. So, it needs planning which has to be: time-scheduled for implementing, 
have scope of implementation, consider audiences (target audiences for each strategy), 
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and address resistance to change, cost and moving to the knowledge society. According 
to the capacity and availability of human resource, cost and time, the research is not able 
to accomplish stages 5,6, and 7. In fact, Henczel (2003)() confirmed that. 
The above stage focuses on understanding the change process, developing an 
implmentation prograrnme and the imphnentation itself. The point here is the focus on 
the social side of change as well the technical side. This research study, however, covers 
the first generation of information audit. Hence, there is a need for implementing further 
generations of information audit. The next stage is concerned with the information audit 
as a contLnuum. 
8.2.7 Stage Seven: The Information Audit as a Continuum 
This is the last stage of IA. Hcnczel (2001a, p 195) stated that this stage aims to: (1) 
describe ways of measuring and assessing the changes introduced as a result of an 
information audit, (2) introduce ways of developing an ongoing process to ensure that 
information services match information needs, (3) look at the ancillary benefits to be 
gained by conducting the information audit on a regular basis, (4) look for ways in which 
the process can be tailored to suit the specific needs of individual organisations. So, 
auditing information flow can be described as an iterative process. Henczel (2001b) also 
described this stage by the following items: (1) IA has provided us with a rich datasct that 
presents a 'snapshoe of where the organisation is in regard to its information - this is the 
first infolwation baseline, (2) Once the initial information audit is complete, a decision must 
be made about how the datasets can be maintained and built on with subsequent 
information audits to regularly review the information environment (3) Each subsequent 
information audit (2 nd generation and beyond) need not be conducted using the same 
framework, (4) The methodology used could also vary according to the objectives of a 
specific audit, which is known as 
'tailoring' the audit to suit the objectives. (5) The 
conducting of 2 nd generation audits will not only ensure that resources meet needs but 
will also ensure that the data gathered during the 1" generation audit are built on, (6) 2 nd 
generation information audits must not 
be conducted in isolation and must measure and 
m Hcnczcl S., 2003, Conducting IA in the tclcworking studics, facc-to-face intervicw, London. 
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account for any changes that have occurred since the previous audit, and (7) Each 
information audit that is conducted adds to the information resource database. It can be 
surnmansed that by stating the descnption of Buchanan (1998) that "tbe initial information 
audit is the 1stgeneration information audit". 
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Figure (8.19) Stage Seven - IA as a continuum (from f lenczel, 2001 a, p 195) 
As can be seen from the above figure, there is feedback within the first stagc (planning), 
which means understanding the change and Its effects. This understanding surcly Icads to 
knowledge which needs management. Swash (1997) stated that: "The inlbrmalion audit is a 
, gi mana, gvemeni tool which can 
heo an organi, -ation to be 'n to understand bon) its iýlbrmafion assets are 
being Put 10 use and how these can be more effectively harnessed to achieve optimum Productivity and 
strate ge ". I lence, the auditing of information 1 , gic advanta 
sa rotating process. 
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8.3 Summary: Seven stages of IA were used to achieve three goals: investigate any 
gaps and lacks in the integration of information flow, investigate the relationships 
between the integration of information flow and ICTs, and also map the flow of 
information in the virtual organsiations. Three findings were found: First: there is a lack 
of integration of information flow. It could be described as a semi-integrated information 
flow in the teleworkers' organisations. This is mainly due to the lack of sending and 
receiving information through appropriate channels. Second: there is a lack of 
relationships between a few ICT systems and the integration of the information flow, 
specifically, photocopier, statistics packages, videoconferencing, project management 
tools, facsimile, mobile telephone, computer modem, multiple phone line, ISDN, 
expense management tools, credit card verification, and workflow software systems. 
Third, mapping the information flow revealed a lack in understanding information 
needs, a lack in information sharing and a lack in information access. Some strategies 
should be adopted both in the short and long term: implementing a system of 
information sharing, determining information needs specifically, more open access of 
information and training programmes should be taken into account in the short term. 
Upgrading the speed of connection, using workflow software and formulating 
information policy should be considered in the long term. On the subject of auditing 
itself, criteria were developed in this investigation, such as scale measurmcnt, relationship 
strength and gap analysis. Ile next chapter is concerned with the discussion of the 
findings of Chapter Seven (Data Analysis) and Chapter Eight (Auditing and Mapping the 
Information Flow). 
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Chapter Nine 
Discussion of Results 
9.1 Introduction 
In preVious chapters (Five, Seven and Ei ht), three types of data were coUccted from: 19 
document analysis, questionnaires and interviews in order to achieve the research alms. 
The analysis of these data produced significant results which need to be discussed and 
interpreted accurately to achieve the research alms. This discussion is linked to the aims, 
objectives and questions of the research and is also linked to the related literature. This 
chapter covers six sections: teleworking throughout the world (including teleworkers' 
profiles in the UK), information flow, ICTs, mapping of information flow, soft and hard 
proposed solutions, and indicators of the research's limitations. 
9.2 Teleworking throughout the world: A broad overview of teleworking was the 
first aim of this research and this was achieved through an analysis of 24 cases of 
teleworking in the USA, Canada, Latin America, Europe, Asia and Australia. An in-depth 
analysis was carried out on teleworking in the UK (for more information see Chapter 5, 
Part Two). Reports, projects and national statistics were the main sources of this 
overview. The figure below shows a conceptual map of the world and information flows 
to and from different locations worldwide. 
Europe fk 
_ 
North Avneri 
Asia 
Ce*nal & 
rl ca th Sou 
lop ýý-Australia 
Figure (9-1) Information flow throughout the world (The map itself is adapted from the 
Michigan University Website, 2002) 
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As was mentioned above, teleworkers work across different locations and time. The 
above figure (9.1) shows that flexibility of completing tasks from different locations can 
be achieved. The selected 24 case countries, which are concerned with teleworking, have 
some similar characteristics, such as the vast majority of cases are high-tech countries, all 
of them are seeking to be information and welfare societies, they mostly have cold 
weather, they are industrial countries, they face air pollution which is caused by industrial 
and vehicle emissions and, in general, they have enough infirastructure for implementing 
teleworking projects. This reflects the need of teleworking to satisfy individual, 
organisational and social benefits. 
A few problems were revealed after analysing the selected cases. They are: 
th o Me definition of teleworking: there is an overlap in e definition of teleworking, such 
as teleworking, home working, ework, etc. This issue may be considered a significant 
limitation in adopting teleworking studies because the definition is not clear and the 
statistics regarding teleworking are also not clear. 
o There is lack of legislation concerning teleworking. There is poor application of 
telcworking in the rest of world, particularly in Africa and the Nfiddle East. This study 
confirmed the results of Nortje's study (2003), which found that most of the research 
conducted in the field of teleworking was conducted in Europe and the USA. Thus, 
many opportunities for further research exist within the South African context, for 
example. 
0 There is a need to manage the 
different locations, different cultures, time zones and 
languages. The world is like a small village but the difference in these areas is likely to be 
a limitation for teleworking practices. The point here is to ask the following question: Is 
information flowing freely through the worldwide locations? 
0 There is a lack of teleworking statistics. There arc two sources of statistics: real statistics 
and estimated statistics. Concerning teleworking statistics and 
due to the analysis of 
documents in Chapter Five, it seems that the vast majority of teleworking statistics 
worldwide are estimated because of many reasons. 
In fact, European Telework Online 
(2000d) stated that the estimation of teleworking (telecommuting) varies widely because 
of differences in definitions and methods of collecting the 
data. However, the published 
statistics have three levels: 
(1) Surveying teleworkers worldwide: Global statistics are estimated from national 
statistics so there are many reasons 
for not conducting a real teleworking study to elicit 
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statistics worldwide. For example, the Gartner Group predicts that, by 2003, there will be 
over 137 million global teleworkers (Canadian Telework Association, 2005). 
(2) Surveying teleworkers at the national level: There are also many reasons for not 
conducting real statistical studies at a national level. There are estimated models, such as 
the JALA model in the USA and the ETD program in Europe. ITAC and AT&T 
forecast the number of telecommuters in the USA based on the JALA Model. The Office 
of National Statistics in the UK also estimated that teleworkers in the UK number 2.2 
million (Hotopp, 2002). Furthermore, European Telework Online (2000d) stated that: 
ey , 
kated o 1, peo "Some survys at national level in the European Union have investi, nY "empl, ed 0 ple ivh 
ys a week in an organised telework pro p ri, gramme managed ad po ed work at home more than three da n su 
ym qye Pe. Pl, wwt p1qyer" This veg narrow definition misses out the man e pl, doe ho e ork a b lel, y their em 
home through informal agreement with their manager in the absence of a company scheme, and those who 
,y 
but less than three days a week, as well as the man qY o y self-empl, edpeple jvb use , gularl, 0 , work at 
home re 
technologv to deliver sery4ces to their customers and regard themselves as teleworkers" 
(3) Surveying teleworkers at a sub-national level (companies and associations): Some 
companies have teleworking schemes so it is easy for them to provide clear statistics on 
their teleworking schemes, numbers, categories and also future plans. Others, on the 
other hand, do not have clear statistics. At this level there are two preferable sources of 
clear data regarding teleworking: (a) Corporations with clear, strong teleworking schemes, 
like BT and BAA in the UK, Continental in German, Lambordia in Italy, and Oracle in 
the Netherlands. For example, teleworkers in the Nortel Network number about 12.000 
from 35.000 employees (Walker-Okeover, 2005). (b) Teleworker (relecommuter) 
associations like TCA in the 
UK, ITAC in the USA, and the Canadian Telework 
Association. 'Mese associations, as well as others, have hundreds or thousands of 
members and are supported by governments to enhance and promote tcleworking 
practices and the flexibility of programmes. They actually publish some estimated and 
real statistics on teleworking. 
Teleworkers in the UK were estimated by the Department of National Statistics in 2002 
at 2.2 million (Hotopp, 2002) and there are also many previous studies concerning the 
profile of teleworkers in the UK. However, this research study investigated the 
characteristics of the 
UK teleworkers' profiles so a designed questionnaire was 
distributed to collect relevant data of their gender, age, education, employed or self. 
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employed, full-time or part-time, experience, working across location, and working across 
time. 
Three demographics characteristics need to be addressed in this research: gender, age and 
education. Concerning the gender of teleworkers, the research results indicated that 59% 
of respondents were male and the others were female. These results are similar to 
previous studies allowing direct comparisons and generalisations to be made that cross 
the studies. Hopkinson, Trout and James (2003) found that UK teleworkers were divided 
into 67.4% males and 32.6% females. Hopkinson and James (2001) also found that 
teleworkers were represented by 67% males and 33% females but Illegems and Verbeke 
(2003, p 107) stated that it is not yet clear whether gender is a discriminant in 
teleworking. 
The age of the respondents was also analysed. Results of this research show that roughly 
two out of five were aged between 35 to 44 years, the peak value age range. One out of 
four were aged between 45 and 54 years old. The age range of under 25 years had the 
smallest percentage (30/6) which means that vast majority of respondents (97%) were 
aged over 25 years. These figures produce an approximate normal distribution curve. It is 
also confirmed in the previous studies of Huws, Korte and Robinson (1993) that the age 
category 30-39 has stronger positive attitudes toward the adoption of teleworking. 
In addition, the education of teleworkers was investigated. 'Me survey showed that 
60% of teleworkers held at least a Bachelor's degree whereas fewer than 40% of them 
had an HND/C degree or less. Thus, they were educated to a high level. The most 
common course Was the Bachelor's degree which had the highest peak while the PhD 
had the lowest percentage of this distribution. Luukinen (1996) confirtned this finding in 
his study that teleworkers' education varies considerably but on average he found that 
teleworkers had a higher level of education than non-teleworkers. Furthermore, Illegems 
and Verbeke (2003, p 109) stated that: "in thefuture, most teleworkers may be highly-skilled 
, 
plqyees in an organisation have a higb edmeation level, the worker? '. They also added that: "ifmost em 
Organisation is more likely, to have implemented telework " (Illegems and Verbeke, 2003, p 63). 
Three professional characteristics were also investigated. Whether teleworkers were 
employed or self-employed was the first one. The survey results indicated that more 
than half of the respondents could be considered self-employed and just 46.7% were 
employed within an organisation. The second characteristic concerned full-time or 
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part-time working. The results of this research study showed that most respondents 
were considered full-time employees (72.10/6), and just one out of four was considered as 
a part-time employee. Ibis result was expected in the light of half of the respondents 
being employed. Therefore at least half of the respondents were full-time. Hopkinson 
and James (2001) found in their study that 97% of teleworkers were working in full-time 
employment and 3% were working in part-time employment. In another study, 
Hopkinson, Trout and James (2003) found that 90% of teleworkers were working in 
full-time employment. Experience as teleworkers was also studied. 'Me results of the 
questionnaire analysis confirmed that a third of respondents had 1-3 years' experience. 
Three out of five had no more than six years of experience and 58% of respondents had 
not more than 3 years' experience. It seems clear that most respondents did not have 
experience that exceeded 10 years. Due to this new style of work, this result is acceptable 
because this new style of work allows workers to complete their tasks across locations 
and time. The amount of experience of the respondents can be additionally explained; 
a third of teleworkers had been working for less than three years. According to Fulton 
(2002), teleworkers had, on average, approximately three years' experience working from 
home. Moreover, Hopkinson and James (2001) added that 48.4% were relatively new to 
teleworking, having done it for less than one year. So, the teleworking approach can still 
be considered as a new style of working. 
As was mentioned before, the teleworking approach allows workers to complete their 
tasks across locations and time. Worldng location as one of these parameters was 
investigated. Results point to a vast majority of respondents (931/6) working at home. 
24% of the whole of the respondents worked at the client's site, which is considered to 
be a novel change in managing the relationship with clients. One out of ten (11%) 
worked at hotels; this could be called hotel teleworking. Concerning working during 
travelling by train, roughly one out of ten (11%) of the whole number of respondents 
worked on the train. This method of working is called train-teleworking. just 4% of the 
respondents worked from telecentres. The percentage of working at home (93%) is 
acceptable as it seems most respondents work at 
home as full-time and self-employed 
teleworkers. Because the cost of buying ICT tools has decreased, the role of the 
telecentre has also decreased. There are many studies confirming this increase in home 
working. These workers receive 
benefits such as reduced travel time, cost, stress and an 
associated increase in 
family benefits (Hopkinson and James, 2001). 'Me ITAA found 
that 54% of U. S. employees thought that telecommuting would improve the quality of 
their lives (Greenspan, 2002). A virtual organisation means working across time and 
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locations so teleworkers actually work in flexible arrangements of time and location 
(space). ICTs are considered as the milestone of this flexibility because they allow 
teleworkers to work remotely. Providing and supporting these ICTs can be costly so the 
key question is whether system savings at an office offset the system and infrastructure 
costs of teleworkers (SUSTEL, 2003). It is difficult to focus attention on the cost alone 
because there is a social side to teleworking. 
The distance between office and the place of remote working was also investigated. 
Roughly half of the respondents (48%) worked less than 20 miles from their offices 
whereas just 13% of respondents worked over 100 miles from their offices. It could be 
said that more than half of the respondents worked as self-employed (55.1%) and 44.9% 
worked within an organisation. Most teleworkers; worked from home. 'Me results of the 
first phase of interviews confirmed this result which showed that most respondents were 
employed full-time and worked at home. Offshore and hotel teleworking were seldom 
used. The greater the distance between work and home, the greater the willingness to 
telework ollegems and Verbeke, 2003, p 105). 
The second parameter was working across location and time. The results of the 
survey confirmed the concept of flexibility in teleworking. The results of this study show 
that 40% of respondents worked five days per week, which is equal to full-time 
employment. The question 
here is concerned with increasing or decreasing working 
hours after making the decision to telework. Hopkinson, James and Maruyama (2002b) 
found that in 68.5% of cases teleworkers' working hours increased and 29.5% of 
teleworkers' hours remained the same. 
Furthermore, Hopkinson and James (2001) found 
that 97% of teleworkers worked 
in full-time employment, which means five days a week. 
Flexibility in completing tasks means choosing the time during the day in which to work; 
it could be morning, afternoon, evening or at night. In order to gain this information, 
respondents were asked to answer the 
following question: What time of day or nigbt do_vou 
. 
yfrom the compan asually pork vbenjou work ava y? 
Results to this question show that most 
respondents worked 
in the morning and afternoon. Few respondents worked in the 
evenings. James (2003) 
found that 34-91% of respondents worked more in the evenings, 
with 15-82% working at weekends and 
42-81% working earlier. Additionally, Hopkinson, 
James and Maruyaml (2002b) stated that extending working hours means starting earlier 
or finishing later. 
On the other hand, "Tbe duration of the morning and eveniýg commute is not 
portant in the dediion to felework but may become more i po atit, fu u yet Veol iW mdnn 
be I rr' (IRegems 
and Verbcke, 2003, p 
106). 
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To sum up this section, an analysis of the collected data reveals that there are a few 
problems with teleworking statistics, which indicates a lack of understanding regarding 
the real needs of teleworkers. So, determining clear statistics about teleworkers' numbers 
and ICT infrastructure will lead to the provision of a clear and vital information policy. 
Teleworking gives the workers more choice to select the most convenient location and 
time for work but there remains a vital question. Under teleworking conditions, is the 
right information flowing to/from the right recipient (sources) through the appropriate 
channels and is it timely? The next section contains the answer to this question. 
9.3 Information Flow 
Flexibility of completing tasks does not mean sacrificing the standard of work. 
Information is considered one of the main elements of the production. Hence, this 
research study investigates the flow of information in the teleworking environment. This 
section deals with highlighting the issues of. the kind of information, the direction of 
flow, satisfaction with information flow, the flow of information in different 
environments of teleworking (inflows and outflows, full-time and part-time, age, 
experience, and distance), the lack of integration of information flow, and optimizing 
work. 
Concerning the kind of information that is currently used in the teleworking 
environment, the results indicate that most respondents said that operational, strategic 
and policy information are used respectively. This means that operational information is 
used more than others. The interview analysis showed that most information used in the 
teleworking environment is in an electronic format, particularly email, followed by 
telephone. Print communication is avoided because it needs a special kind of storage 
system and the associated space is a resource burden. 
An electronic format is easy to 
access and this kind of information flows 
in both directions: vertical and horizontal. 
Satisfaction with the information flow was also investigated. Seven items concerning the 
information flow were used to highlight the flow situation. 'Mey were concerned with 
the sending and receiving of the right information in a timely fashion through the 
appropriate channel and to/from the right recipient (sources). 'Me results of the 
questionnaire analysis 
illustrate that the satisfaction level of sending information to a 
trusted recipient was 94.5%, information received is from a trusted source (91.19/6), 
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information is sent on time (94.80/o), information received is timely (90.10/6), information 
is received through the appropriate channels (93.90/o), information is sent via appropriate 
channels (93.89/6), and information used satisfies the company's objectives (96.8%). In 
fact, these results indicate a satisfactory level of information flow because the lowest level 
is 90.1%, which is concerned with receiving information on time. 'Me remairdng results 
indicate some kind of lack of service. In order to check the importance of this lack of 
service, the information flow was audited. 
Auditing of information flow is based on a comparison of the current mean of each item 
against the ideal mean. Using the mean of each item displays the level of integration 
between these items. This method is not used for the analysis itself but is just for making 
the comparison. Auditing results indicate that there is a lack in the integration of 
information flow. This lack is particularly concerned with sending and receiving 
information through appropriate channels (the mean is less than 3.25). Because the mean 
of the total items of integration of information flow (3.24) is less than 3.25(l), it can be 
concluded that there is a lack in the integration of the information flow. It can be said 
that there is a semi-integrated information flow in the teleworkers' offices. In real cases 
of teleworking, it is difficult to find a fully-integrated information 
flow. The human being 
is not able to carry out a fully-integrated information flow but the ideal level of 
integration that is used in the comparison is the satisfactory integration of information 
flow (any item that scores more than 3.25/4). If the mean is less than 3.25, this indicates 
some kind of lack. Improvements 
in the integration of the information flow starts with 
defining the lack and then identifying improvement opportunities. This lack of 
integration needs proposed solutions and these solutions win be outlined at the end of 
this chapter. However, auditing the 
integration of information flow seeks to find the gap 
between the current situation of information flow and the ideal situation. This method of 
finding the differences aims to find the requirements of the system. 
To understand the environment of 
information flow, some items have been investigated. 
Results of the study confirm that there are significant relationships between inflow 
(received) and outflow (sent). It is clear to say that each one of them is independent of 
the other; information mapping confirmed this. 
This result -reflects the need to determine 
the information needs of teleworkers, particularly those who are working outside the 
physical offices. 
Furthermore, there is no significant difference in information flow 
(1) For more information concern choosing 
3.25 to be as a reference point for measuring the integration of 
information flow, see Chl 
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between fiffl-time and part-time employment, and also between different ages of 
teleworkers. It is clear that the information flow of the fiffl-time teleworker's office is 
similar to the part-time office. The results of this study also confirmed the importance of 
investigating the flow of information in virtual organisations. 
Optimal work is the target for each worker. The interview results reveal that half of the 
respondents (5/10) said that they thought they worked optimally, but half of the 
respondents (5/10) said that they only sometimes worked optimally. That reflects some 
kind of lack of integration of information flow and this is confirmed in the results of the 
questionnaire, as well as the results of the auditing approach. The interviewees were 
asked about the main problems of optimal work and they stated that these were: lack of 
verbal communication (particularly when teleworkers were working away from their 
homes); lack of timely information (because of different time zones); financial obstacles; 
lack of ability to adapt to change; lack of receiving the right information; stress; travel; 
lack of training, time and resources; and the unavailability of Internet access when 
working away. These results confirmed the previous study of McInerney (1999, p 159). A 
study of information needs found that electronic access to networks is still a major 
problem and some indicated frustration due to the speed of connection and bandwidth, 
so information barriers still exist. As a result of the above mentioned obstacles, there is 
an important need for the information 
format to be electronic. This will avoid many 
deadlines for tasks being missed. Most of these barriers are related to communication 
systems and information management. 
One of the respondents said: 
k re rr gg mY tasks vithprjojjý,, and rrmind me about 
, ý(I 
have spedal software t at has afeatu for a an in 
each task's deadline, then 
I ivillfinisb my tasks on time, that would begreat and usefuL I think This 
tabnaoff will save time". 
This reveals that respondents have little knowledge regarding special software for 
workflow. 
According to the above results, it can be concluded that there is a serni-integrated 
information flow in the teleworking environment, which reflects such a lack of 
integration between sending (receiving) the right information in a timely way to/from the 
right recipient (source) through the appropriate channels. 
To improve the level of 
integration, two directions can be mentioned: hard and soft solutions. But, before that, 
an investigation of the 
impact of ICT and the mapping of information flow are very 
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important to find out the opportunities for innovative solutions. However, the second 
section is related to the impact of ICTs. 
9.4 Information and Communication Technologies (ICTs) 
ICTs should allow workers to complete their tasks across locations and time. ICTs of 
different types are used in sending and receiving information. Tberefore, they should 
have an effect on the information flow in the teleworking environment. SUSTEL (2003) 
described the use of ICTs in teleworking stating that: (1) teleworkers are very dependent 
on ICTs and would not exist without them, (2) it is important to ask whether equipment 
savings at an office offset the equipment and infrastructure costs of teleworkers, and (3) 
different arrangements of teleworking highlight different kinds of ICTs. In this study, 29 
ICT systems were divided into three categories: electronic office systems, electronic 
communication systems and office management systems. In this section, satisfaction with 
ICT use, the relationship between them, and the integration of information flow are 
discussed. 
Electronic Office Systems (EOSs): Ten tools of EOSs were investigated. The 
satisfaction level of their usage was: spreadsheets (100%), word processing (99.241/6), 
presentation software (96.59/o), audio conferencing (95.590/6), photocopier (94.870/0), 
statistics packages (89.36/o), scanner 
(89.361/6), multimedia systems (85.910/6), 
videoconferencing (800/6), and project management tools 
(79.68%). It is clear that the 
satisfaction level of use of the traditional tools of office systems 
(spreadsheets and word 
processing) is high; less 
high are audio conferencing and presentation software. Auditing 
the relationships between the ten tools and information flow showed that spreadsheets, 
audio conferencing, word processing, multimedia systems, presentation software and 
scanner had significant relationships with the 
information flow but there is a lack of 
relationship between photocopier, statistics packages, videoconferencing, project 
management tools and the information 
flow. All of the significant relationships were 
positive and can be considered 
low relationships. Spreadsheets had a modest relationship 
with information 
flow. This means that spreadsheets were used in an efficient way and 
significantly participated 
in achieving an integrated information flow. Concerning the 
case of videoconferencing, according to the analysis, 
it was not used as widely as audio 
conferencing. Audio conferencing can also 
help to keep teleworkers in touch with their 
offices and each other. 
'Me reason behind a non-relationship between videoconferencing 
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and the information flow could be referenced to the lack of knowledge about it or could 
be put down to a lack of infrastructure. SUSTEL (2003) found that videoconferencing 
systems were widely adopted but mostly at an organisational level, and the transfer speed, 
particularly when using ISDN, did not make personal videoconferencing feasible. 
Another study, aimed at testing the usage of videoconferencing, found just 13.2% of 
respondents had taken part in videoconferencing and just 11.8% intended to use 
videoconferencing to facilitate communication at a distance (Layoun et aL, 1998). 
Electronic Communication Systems (ECSs): Twelve tools were used to investigate 
the communication systems. Ibc results showed the satisfaction level of their usage as: 
ADSL (1000/6), electronic mail (98.50/6), multiple phone lines (97.10/6), telephone-land line 
(96.90/6), answer machine (94.10/6), facsimile (94.10/6), voice mail (949/6), ISDN (91.30/6), 
can waiting (91.10/6), mobile telephone (919/6), chat software (eg. MSN Messenger) 
(85.8%) and computer modem (85.4%). It is obvious that the satisfaction level of ADSL 
and email usage is high. It is an acceptable result because ADSL is used instead of ISDN 
and, since the vast majority of respondents worked from home they needed a higher 
speed of connection with their external environment. Concerning the relationships with 
the information flow, the results of auditing and analysis indicated that call waiting, 
ADSL, chat software (eg. MSN Messenger), voice mail, electronic mail, answer machine, 
and telephone-land line had significant relationships with the information flow; this 
relationship is positive whereas there 
is a lack of relationship between facsimile, mobile 
telephone, computer modem, multiple phone line, ISDN and the information flow (they 
have no significant relationship). The strongest relationship came from Call Waiting and 
ADSL respectively and the weakest relationship was with ISDN and multiple phone lines 
respectively. According to the above results, two issues can 
be addressed: 
e Telephone-land lines (PSTN phone) and mobile phones: 
From the results, it can be 
concluded that the PSTN phone 
is used more than the mobile phone and the satisfaction 
with its use is greater than with mobile use. 
There is a low relationship between PSTN 
phone and the information 
flow but there is a lack in the relationship between the mobile 
and the information 
flow. In fact, both of them are used by teleworkers but which one is 
selected depends on the need and the situation of teleworking arrangements. Previous 
studies concluded that the mobile phone would 
be used a lot instead of a PSTN phone. 
Home teleworkers need PSTN, whereas mobile teleworkers need a mobile connection. 
In the Danish survey, a few respondents mentioned that mobile technology enabled 
them to work while commuting 
(on trains) (SUSTEL, 2003). Layoun et al (199 8) found 
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that 76 % of companies interviewed used several phone lines and 42 % had ISDN access 
in their companies. According to the teleworkers' profiles, most teleworkers worked 
from home so they were considered as home workers more than mobile workers. Hence, 
the above results were expected and acceptable because home workers need PSTN 
phones more than mobile phones. 
e ADSL and ISDN: No one can deny the importance of the Internet as a channel of 
information for teleworkers. Both ADSL and ISDN can be used to carry the Internet 
signal to/from the teleworker to the ISP. ADSL is a digital channel and ISDN is an 
analogue channel. SUSTEL (2003) found that there is a wide penetration of ISDN. The 
reasons behind that may be that broadband Internet was more widely adopted and 
telework was implemented at a stage where the fastest and more secure Internet 
connection was ISDN (the only alternative being 56kb psmodems). From the results, it can be 
concluded that ADSL was used more than ISDN and the satisfaction with its use was 
more than with ISDN use; there was a modest relationship between ADSL and 
information flow but there was no significant relationship between ISDN and 
information flow. However, both of them are communication tools but the difference is 
mainly in the speed of up-stream and down-stream information. In the future, broadband 
will be the main method of connection. James (2003) found that only a small proportion 
of respondents communicated with their offices over broadband links. Respondents in 
their study stated that there were some problems with the transfer speeds (most respondents 
used ISDN), which did not make personal videoconferencing feasible (SUSTEL 2003). 
"However, we can conclude that the main connection fechnologv used by the case x1u, # companies is 
currently ISDN. From the cases there is some indication That com anies are motin own alb pgd, ap 
re ISDN witb xDSL" (SUSTEL 2003). The results of this research confirmed this. , 
platin 
office Management Systems (OMSs): Seven tools were used to investigate the OMSs. 
a'he satisfaction level of them is stated as: databases (95.330/6), interactive 
diaries/scheduler (950/6), file systems (94.490/o), credit card verification (93.330/o), 
electronic mailing lists (92.130/6), workflow software systems (87.50/6), and expense 
management tools (83.03%). The highest satisfaction level was with using databases, 
electronic mailing lists and interactive diaries/scheduler. Concerning auditing the 
relationships between OMSs and the information flow-. results showed that file systems, 
databases, interactive diaries/scheduler and electronic mailing lists had a positive 
significant relationship (Sig. <0.05) with the information flow. On the other hand, 
expense management tools, credit card verification, and workflow software systems 
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lacked any s' nificant relationship With the information flow. The first phase of 19 
interviews confirmed these results. When interviewees were asked about the tools of 
OMSs (like workflow software, e-diaries, etc. ) the results showed that theN, did not have 
enough knowledge about them and they had not used most of them. 
To sum up, results of the analysis and auditing demonstrated that most ICT tools had a 
significant relationship (p>0.05) with the integration of information flow and so this can 
be considered as a weak relationship. The figure below illustrates the different categories 
of ICTs and their relationship with the information flow. 
Figure (9.2) Relationships between ICTs and the information flow 
-f'he above figure (Figure 9.2) reflects the need for managing information use. This is an 
in-1portant issue in the teleworking approach as well as in other styles, of working. The 
point here is to 
define the most convenient ICTs for working remotely. This will help in 
rnanagmg information use, such as creating, sending, receiving, accessing, retricxing and 
in storing information. 
For i stance, James (2003) stated that broadband could open up 
new opportunities 
for tcleworkers because it becomes feasible to transfer, or be able to 
access, data and 
documents more easi-ly and cheaply than over ISDN and ordinary 
telephone lines. 
Also, Iflegems and Verbeke (2003, p 57) added that: "l-'learonic 
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communication bas eliminated boundaries of space and time, makilý gu ber os g an ihereasin nm ?f task 
location-independent'. They further added that: "The underlý, iq factor may be that potential 
teleworkers are mainly knowledge workers, tbg mostly, work in teams and can effective. 1y, communicate 
electionicalb? ' (Illegerns and Vetbeke, 2003, p 60). To improve the participation of ICTs in 
information flow, it is vital to suggest some strategies. They are proposed at the end of 
this chapter. The next section, however, is concerned with providing an in-depth analysis 
of information flow in six individual cases of teleworking. Information maps are an 
example of IA model output. 
9.5 Mapping of Information Flow 
As mentioned before, the audit discovers the inefficient points in the flow of 
information, whereas mapping displays the flow from the sources to the recipient by 
using visualisation techniques. Huotari and Wilson (2001) confirined this when they 
stated that: 
. 
preben*e infomation map organiýqtional i7fo atio is etident that to gain and protide a com n rm n 
g them according to the ms PPro i ri, y e. g. clasiijin Pr ate crife a for the needs sbould be analysed b0ta 
gani. Zation in question". or 
So, information mapping was used according to each case of teleworkers and the flow of 
information was visualised through using four concepts: inflows, outflows, use cases 
Inodelling and flow charting. They helped in 
displaying the lacks, inefficiencies, 
relationships and the sequence of flow. However, this section covers the discussion of 
information maps and some lessons that can be derived from this mapping. However, 
the proposed solutions for the discovered problems are found in the next section. 
Mapping of inflow and outflow information revealed that the teleworkers use different 
sources of and resources 
for information retrieval. They are based on the job scope (tasks 
and objectives). Some evidence of 
lack of information sharing was found, and also some 
evidence of a lack of 
determining the real information needs. According to the 
importance of each information resource, it is understandable that electronic information 
is more important than print, audio and verbal information. So, more determination of 
information is needed and more access to information resources, which is easy when the 
format of information is in electronic rather than in print, verbal or audio forms. In a few 
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cases, because the information need was not determined clearly, accessing of information 
resources was more than expected (many times per day). This reflects the need to 
determine information needs clearly. In general, the inflow figures showed lacks and 
problems more than the outflow figures. This result confirmed the previous result of the 
questionnaire analysis, which revealed a significant relationship between sending and 
receiving information. Tapaswi (2001) argued that a piece of internal information helps in 
decision-making processes at various stages, and it is valued as much as that of external 
information because the right policy/management decisions can be taken only if this 
information is maintained and kept up-to-date. 
For that reason, both internal and external information should flow efficiently. 17hat 
means that information should flow from the right sender to the right recipient through 
the appropriate channel at the right time, otherwise, decision-making and taking is not 
cfficient. 
Mapping by using Use Case Modelling revealed the relationships between actors and 
use cases, which were one-way relationships. Relationships between use cases themselves 
are also one way. When the teleworker has different types of tasks, there is a disjoining 
between use cases. So, the teleworker in this situation uses different sources of 
information. It is obvious that most of the relationships are one-way relationsl-ýips. 'Mis 
leads to the need for more interaction or sharing (more two-way relationships), and more 
training on how to integrate different tasks. 
Mapping the sequence of flow by using the Flow Chart showed a clear sequence of flow 
in most cases. Teleworkers know there are some lacks in this sequence of flow and 
problems like: 
"lack of xnderi-tandiq the information needs, needfor more sharing of information and knowledge, 
a portfrom the mana , 
delay in customer p rtiemlarly in the jollow-uP staNe, and also a need more sup Ner, 
.p 
between information needs and information availabiliýy 
. 
plementafion stage;, ga re4ponse throAgh the im 
(lbe inteiviewees of the second phase of interviews, 2005). 
The point here is related to the job design itself Two cases confirmed that teleworkers 
are used to support 
from the physical offices with such services as information services, 
flnding solutions, design solutions, or contact with customers. This reflects the need of 
information sharing to avoid the isolation of teleworkers. They need to be informed with 
updated information and the sharing of 
information is very important. 
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Regarding storage systems, maps of information flow indicated using a back-up system 
for storing the electronic information (there is just one case that does not have this kind 
of back-up system), and box files for storing the printed information. Audio and verbal 
information are not stored in any way. The point here is the overlap between personal 
and professional information. To investigate this overlap, respondents of the first phase 
of interviews were asked this question: Isyomrprofenional information mixed sith ourper .0a -Y :FnI 
information during teleworking actitities? The vast majority (9/10) confirmed that their 
professional information was separated from their personal information. Fulton (2002) 
added three points about the storage of information: (1) teleworkers did not always have 
large home workspaces at their disposal, in spite of their desire to duplicate office 
documents and tools in their work, (2) they frequently attempted to recreate the 
organisation of the office in their homes and stored printed items, such as reports, 
reference books and memos, in their home workspaces, (3) long-term storage of 
information was often most useful to full-time teleworkers, whose information needs 
required them to access a wide range of information to perform a greater number of 
tasks. When BT replaced a printed file of internal job vacancies with an online version it 
saved 1.25 million pages of paper a week games, 2003). It is right to say the systems of 
information storage in teleworkers' offices need more study and investigation. 
Derived lessons from mapping information flow: Ile MIPPing of information flow 
revealed three main problems: 
oA lack of information access: mapping information flow showed the real need for 
rnorc open access to the information resources, particularly when telcworkers were away 
(e. g. on a client's site). Clients in some cases were not able to open their sources (e. g. 
databases) to the teleworkers to do their jobs, so some projects failed. This problem 
caused delay in response 
because information was not received at the right time and also 
the information itself was not the right information. 
Hopkinson, James and Maruyama 
(2002b) confirmed that a final reason for increased productivity was easy access to 
infortnation and other resources. Moreover, Fulton (2002) added that: "rrmote access to an 
or s network ed yslem 
did not necessari. y guarantee a re I C, ss to ad resources available at the 
, ganisation 
central ofice 1ý So, teleworkers 
live in an isolated environment and they fail in some cases to 
cornplete their tasks efficiently. 
Regarding connection to the Internet while teleworkers 
are working away, 
it was a problem for all of the six interviewees. Using a mobile 
Internet was discussed in SUSTEL (2003) although it was not very widespread because it 
was too expensive and too slow. 
Usage of mobile Internet connections were not very 
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common in the British Telecom survey which is also a mobile teleworkind') arrangement 
that highlights this particular type of technology. 
A lack of information sharing: the mapping information flow also revealed this 
problem and the need to implement a system of information sharing because it is 
concerned with cutting the possibility of teleworkers' isolation and letting teleworkers 
share more with their colleagues, customers and managers. The main expected benefit of 
implementing a sharing system is to increase the number of two-way relationships. 
wA lack of understanding of information needs reflects the need of an information 
policy for teleworkers; and also the need of an information officer consultancy. 
9.6 Proposed Solutions 
Ile collected results from the document analysis, the questionnaire and the interviews 
(phases one and two) indicated many issues to solve in the teleworkers' work in the UV- 
The basic problems were: lack of integration of information flow, lack of relationships 
between ICTs and integration of information flow, lack of information sharing, lack of 
understanding of information needs, and poor access to information. The proposed 
solutions below are discussed according to these problems. 
Iben, each telcworkcrn- 
should choose the most convenient solution which matches the problem that 
he/she has. 
solutions are divided into two categories: soft solutions and hard solutions. 
9.6.1 Proposed Soft Solutions: according to the above current problems, three 
proposed soft solutions can 
be suggested. Determining the information needs of 
teleworkers, developing information policy and training are required to 
improve the flow 
of information in the telewotking environment. 
Vaderstanding Information Needs: This strategy aims to understand the real needs 
for information. This means more understanding of the system requirements then 
deciding whether the information system in the teleworking environment is acceptable 
and adaptable to other systems of work. 
Understanding the real needs of information 
(i) A mobile teleworker is one who 
has a laptop computer, which he/she can connect to the organisational 
intranet or the Intranet using a variety of connecting technologies 
(SUSTEL, 2003). 
(2) Mapping of information . 
flow revealed a real need for solving the Problems of information use. For 
example one of the interviewees 
was interested in finding a solution for his problems. The auditor 
(researcKer) provided some solutions and 
did a few calls with him. Some proposed solutions were attached 
via email to the teleworker. 
The point here is that solutions were derived from the case itself and also from 
the further calls 
between the auditor (researcher) and the teleworker. Ile teleworker was happy with these 
solutions, and to start 
to implement them. 
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extends to understanding the available sources of information and carrying out a 
comparison between what teleworkers need and what they actually use. 
Developing Information Policy('): The study would like to recommend more focus on 
an information policy which could be useful in the long term. In fact, information policy 
is useful in finding clear contexts for information use in remote offices. It will 
significantly participate in determining the information needs and information sharing of 
teleworkers. There are three levels of implementing information policy: individual (the 
teleworker), organisational and national (and international) levels. 
Training Solutions: The results of this research showed that most teleworkers do not 
have sufficient support in the form of training courses from their organisations (there is a 
lack of training opportunities in both theory and practice). Those who do not have 
support have some compulsory courses and other optional courses. Furthermore, some 
courses were held face-to-face, others were based on an e-training approach. This lack of 
training caused a lack of integration of the information flow, which increased cost and 
delay in achieving the goals. Bartolomeo (2004) stated that one concern about 
teleworking has been that it results in lowered access to training and development 
opportunities. Also, the Small Business Research Trust (2000) found that some members 
of rural communities faced barriers in accessing the Internet; these barriers were the cost 
of ICT equipment and ICT training. Respondents in the first interviews stated the main 
issues associated with training: they were time and the cost of training. The cost of 
training is an obstacle for teleworkers, especially for self-employed teleworkers, because 
there is a very limited budget for training. One of interviewees said that: 
,, Ti)we and mony, because whenyou starryour own businessyou have to concentrate on bmildiq The 
pingyourself'. business rather than develo 
Also, the results showed that the main subjects covered by training were: management, 
technical training, marketing and teleworking courses. 
Beside that, a few teleworkcrs had 
informal training like reading about Nlicrosoft Excel and Nficrosoft Word, and reading 
inagazines and newsletters. 
Who determines the need for training? According to the 
results, teleworkers, their managers or their clients mainly 
determine the need for training 
rather than the teleworkers themselves. 
g piindple, plam, or comrse of action concerning information rrsources and ferbnok (1) It is defined as: "A soternin 
adopted by a compav, organitation, 
institution, orgovernment, for example, 
v 
'he P141i"al dedsion to usepmUefunds to 
s, bsi&: Ze Internet accessfor schools andpubAc 
kbraries" (Reitz, 2004). Mso, Henczcl (2ool a, p 195) defined it as 
,,, he docvfflent that contains theproceArrsfor controlkng and coorxhafiq the manqgement of information". 
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Concerning the experience of teleworkers, most of them did not have more than three 
years experience so they may need more training, particularly in infort-nation use 
otherwise the integration of the information flow wi]l not improve. Swash (1997) 
confirmed that by stating: 
"bujinesses need to ensuir that even the newest staff is qui-'k-IY aware of what constitutes the important 
information, how toget it, how to handle it once it has been acquired and are speedilY, a-rJimilated into the 
information gatheii)ýg and disseminafiýgprocesxes " 
Furthermore, in spite of the respondents having a high level of education, they do not 
have sufficient support in training. This reflects a real need for the joining of education 
and training. 
-Trainiqjor on-line workers migbt be best acbieved on-, 6ne througb a vaiieo of media, as this aill 
protide eVerience ivith the context of telework and the media that will be used eventuallyfor vork" 
(Sahnon, Allen and Gilles, 2000, p 212). 
The results of this study indicate that limited time and the cost of training to be the main 
issues regarding teleworkers' training. Hence, some solutions can be addressed: 
o planning: results indicated that half of the respondents (5/10) did not have an annual 
training plan. This mirrors the randomly produced knowledge which did not match with 
the concept of integrated information flow in the virtual organisation. 
e Finding the successful keys: results indicated that the successful keys for training are 
enjoyment, challenge, reading the courses materials at home, and identifying a suitable 
and useful course before doing the work itself. 
* Sponsoring the training costs: cost is the main issue regarding training. The results 
showed that, concerning employed teleworkers, their company are taking on the 
responsibility for sponsoring the training costs but they only have a limited budget for 
training. On the other hand, self-employed teleworkers pay for their own training costs 
and sometimes their clients sponsor their external training. 
This reflects the need for 
sponsorship for training costs. 
A joining between the TCA and the training companies 
could be a good approach to 
launch different types of training course with a discount for 
TCA members. 
0 Implementing e-trammg courses: respondents were asked about using e-training, which 
may decrease the cost and save time as well. 
Most of them agreed and were happy about 
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using e-training because of its features for helping in online meetings, training while 
teleworkers are sick, cutting costs and saving time. On the other hand, a few teleworkers 
were not happy with using e-training because they thought it caused more isolation so 
few teleworkers recommended choosing this method of training. Layoun et aL (1998) 
stated that respondents in their study were asked the following question: "The reasonswhy 
jrmallfirms 
do not intend to use lele-training", 60.5% of respondents choose not to answer. 
This reflects the argument of using e-training or a lack of knowledge in understanding 
the benefits of e-training. But, as mentioned before, telcworking application can be 
applied to different arrangements so there are different styles of using training delivery. 
E-training can be useful to one participant but not useful to another. 
9.6.2 Proposed Hard Solutions 
As well as the soft proposed solutions, hard solutions can also be suggested. They are 
rnainly concerned with adopting new technology (hardware or software). Before 
producing these solutions, some basic points should be highlighted. 
Concerning being comfortable with technological change, the results indicated that all of 
the respondents (10/10) were comfortable with technological change and they prefered 
the new technology. Also, a majority of respondents (8/10) were very happy as 
teleworkers and would not like to change. They were also invited to answer the following 
question: Dojom think that the automation of tasks 
has increased over the lastfive r. ?c vast _yea s 
Tb 
majority of respondents (9/10) said that the automation of tasks has increased. Most of 
them agreed with this and were happy. They clarified the benefits of automation as 
increased security, safety, cutting of costs, allowing individuals to work across location 
and time, and allowing them to work smarter and to 
do interesting work with more tasks. 
Someone mentioned that automation was " thefact of life". On the other hand, a few of 
them focused on the social side of task automation as this may 
have been affected by the 
change. 
Analysis of the questionnaire data revealed that respondents said that technology may 
increase flexibility (99.2/o), may provide better control and integration by means of better 
information and better error detection processes (97.40/6), may improve the quality of a 
product or services 
(95%), and may reduce operating costs of the office (90.4%). 
interview analysis also showed that most respondents (7/10) agreed with adopting new 
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technology in their offices and at their homes as well. The remainder of respondents 
(3/10) did not agree with adopting new technology because they basically needed to 
choose the most convenient ICT for their tasks and would like to see it being used 
before they tried it themselves. That reflects the "Pull" and "Push" argument between 
the two groups. Group One argued for adopting new technology while the other argued 
against adopting new technology. For instance, Palmer and Speier (1997) found there was 
still significant use of older technologies, including fax, which was significantly higher 
than the use of email or the Internet. On the other hand, James (2003) asked this 
question to the teleworkers from five European countries: will advanced Communication 
jour work perfomance andlonl, Technolq! gies (ICF) improve y qualily of life? Yes: Denmark 19.1 
Germany 24.2%, Italy 28%, Netherlands 77.3%, UK-BT 94.8% and UK-BAA 100%. It 
is clear that the teleworkers in the UK are interested in implementing new technology. 
Moreover, SUSTEL (2003) added that some organisations are currently replacing 
desktop computers with laptops and this can explain the fact that some respondents have 
both desktop and laptop computers. Furthermore, this research found just (2/10) used 
wireless communication, but most of them (6/10) voted for using wireless 
, onimunication rather than wired communication. It seems that the usage of wireless 
conimunication is preferable. 
In two previous studies, a large majority of respondents felt that their performance, 
productivity, satisfaction and quality of 
life had improved (Bartolomeo, 2004; 
1-iopkinson, James and Maruyama, 2002b). It is clear from the interviewers' perceptions 
that they agree to the increased automation of tasks. Also, in the future, mobile work, the 
fastest growing form of telework, will have a different and more radical impact than 
other types (Bartolomeo, 
2004). There has been technology savings of 1200-1300 curos 
per person at work. 
This is in the SVI company in Germany games, 2003). To sum up, 
iniplementing a new technology does not mean ignoring the role of ICTs but 
cmphasising again implementing 
ICTs- Teleworking would not exist without ICT 
(SUSTEL, 2003). The interest in new and emerging technologies is quite high, especially 
with the Dutch and 
British (both Btifish Telecom and BAA) cases (SUSTEL, 2003). To get 
an integrated information 
flow, the research would like to suggest the following 
solutions: 
i. Upgrading the speed of connection: according to the results of the analysis in 
Chapter Seven, roughly 40% of teleworkers still use ISDN, which nowadays is not 
efficient enough, whereas 
ADSL was used by roughly half of the respondents. There is a 
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relationship between ADSL usage and improving the integration of information flow but 
there is no relationship between ISDN usage and improving the integration of 
information flow (for more information see Chapter 7, p 171). So respondents who were 
still using ISDN were invited to upgrade their connection speed to broadband (128,150, 
300,500 Byte or more if needed). This upgrading helps in improving the integration by 
decreasing the time delay in sending (and receiving) information through the appropriate 
channels, which is the main problem in the lack of integration of information flow for 
teleworkcrs in the UK. 
"The introduction ofADSL is reducing ISDN usefor data transfer and internet access, althoiýgh it is 
#ing areas. ADSL as compared to otherforms of DSI, ADSL has still common in more rural and oufl, 
guishiý n the other, i. e., the disfin g characteristic that the data can flow faster in one direction tba 
agmmettically, Providers usually, market ADSL as a semceforpeople to connect to the Internet in a 
.p 
ternet but relativelypassive mode. able to use the hi: *gher s eed directionjor the "download"from the In not 
needing to run servers that would require bandwidth in the other direction " (WordiQ, 2004). 
There are two connection methods: analog and digital connections. ISDN and Dial-up 
are the main sources of analogue connection, which are mainly concerned with 
downloading more than uploading, so they focus on the down-streaming speed more 
than up-streaming speed. Digital connections focus on both directions (up and down) 
but there are users for both of them. A proposed suggestion could be mentioned in this 
regard. TCA could launch a joining offer with any Internet provider (nd for example) to 
broadband. To confirm that, Harris Miller, president of the ITAA stated that: 
"Studies show the frustration of slow ipeed network connections is one of the biggest show stoppers to 
plqyersfiel that their em p1gees are lojingproductitio at home, pread adoption of e-work. If the em wides 
. 
peed Internet access is now widely, available. ption. Negood news is that high s thg will shun this o 
Putting broadband and e-work together is a winning combination " (Grecnspan, 2002). 
2. Using Online Information: This research found that the information in teleworkers' 
offices is commonly in an electronic format but, in some cases, they are still using print 
format. Printed information means that it is still a time consuming process to send and 
receive information. Tapaswi (2001) added to that: 
"The technological advancement has s eeded u .Pp 
the informationgeneration and it is becoming inarasingyl 
dificult to wait and distribute in print media. The information available in theform of electronic media, 
eipedally, over the Internet is huge and needs meshing be/oir use even though one can believe that it is 
authentic" 
In fact, online information is easier to handle, access, store and retrieve. Most of the 
teleworkers are working in a mid-point between information resources and the customer. 
So, online information means more efficient responses to the customers' demands. There 
are a couple of stages for converting the print and video information to online 
information. The first stage is to convert it into an electronic format and then host it 
online. T'he suggested tools for implementing the strategy of online information are: 
content management solutions, document management solutions and epublishing 
solutions. Moreover, subscribing to online databases means two types of information 
handling. The first is concerned with database access any time with a target number of 
users (or unlimited users) of the same company; this requires annual fees (e. g. 
www. newscientist. com). The second one is related to structured information needs which 
are all sent automatically (this could be daily, weekly, monthly); this depends on the need 
and the ability to pay (e. g. www. factiva. com). This type of subscribing basically relies on 
using the "Push"() strategy. However, these solutions focus on information retrieval. To 
gain an efficient use of an information retrieval (IR) system, we need to focus on the 
required training which will guide users to a better flow of information. Ahmed, 
McKnight and Oppenheirn (2004) confirmed that by summarising that Web-based IR 
interfaces would indeed improve users' searching ability but there are some fundamental 
difficulties in online searching with the Web-based versions. They suggested that, despite 
the development of Web-based IR systems over the years, user interfaces for these 
systems continue to be difficult to use and the need remains for IR interfaces that 
contribute as much as possible to case of use and ready learriability of these systems. 
3. Using an information sharing system: This strategy aims to find satisfied interaction 
between teleworkers and their physical companies, customers and suppliers. Sharing 
systems surely works against the isolation of teleworkers, which is considered as one of 
the biggest disadvantages of teleworking. Most of the teleworkers in the second round of 
interviews confirmed the need for a sharing system. Mapping the information flow also 
confirmed this. For example, adopting an Information Centre JC) in the TCA site would 
(1) Push-pull strategy: It is concerned with information use. Push strategy means receiving information from the original source, the user systematically and automatically receives his/her needs of information 
according the defined profile, using in alert systen-L So, the information pushes from the source to the 
user. Whereas, the PuU strategy means accessing and retrieving the information needs from the sources directly. So, information is pulled by the user from the source. 
improve the integration of information flow. This centre could be used through a 
password and user name for each member. It also has the following items: (1) 
Information about "How to manage your information"(1), (2) A chat room divided into 
groups, (3) FAQs in managing data, information, images, video and audio. (4) A forum 
which is divided into subjects, and (5) Basic guidelines to show teleworkers how to map 
their information flow and to find points of inefficiency. This system could be free from 
TCA. Implementing the intranet and extranet systems wherever they are useful will 
enhance the sharing of information as well. 
4. More open information access: The analysis results confirmed that the accessibility 
of information was poor, particularly on the customer site. So, where is the right 
information? Open access means getting more of "the right information", which leads to 
good services and good design if the service is concerned with designing software, for 
example. 'Me analysis also shows that this problem applies to the self-employed more 
than employed teleworkers. Therefore, teleworkers need more access to the physical 
companies and to the sites of customers. In fact, Swash (1997) stated that information in 
the large organisation is more structured than information in the small organisation, 
because there is a routine procedure. If the employer or the client is afraid of security 
issues, there are a few special innovated software solutions regarding more open 
information access to the teleworkers. One of these solutions is using VPNs. 
5. Using Workflow Software: implementing special software for managing information 
flow helps in getting an integrated information flow and then delay in completing tasks is 
cut. Consequently, the right information is sent (received) to/from the right recipient 
(sources) at the right time and through the tight channels. The results of this research 
showed that all respondents (10/10) do not use special software for workflow but the 
vast majority of them (9/10) use general software for managing their process (workflow), 
like Outlook, project management software, people soft, spreadsheets, and net-call. 
Furthermore, the questionnaire analysis indicated that 16/144 used workflow software. 
Both results suggest there is a lack of understanding of the benefits of and the need for 
workflow software. So, using this type of software can help in improving the flow of 
information. In fact, the structured level of information is different from one teleworker 
to anotlier. 
(1) which means learning how to access, retrieve, and store information. This item should be divided 
according to a few subjects of the member's fields (e. g. software design, marketing, technical design, and developing products). 
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At coiporate headquarters, informationgathering and disseminationprocedures can be highly structured 
andformafiýed (Swash, 1997). 
In other words, a structured system has more ability to adopt new software for workflow 
and greater ability to be more automated than an unstructured system. This analysis leads 
to data administration and document management. The U. S. Department of Commerce 
(2002) stated that: 
"data administrationpriwafily, involves database 6stems used to bold andprocess structured data, and 
includes the content of the databases. Document management involves sometimespa er do ents on p cum y 
sometimes allforms of documents, including databases. It is usually concerned witb tracking documents 
tbrotgb an qgeng, not so mucb their content Often, the information may be beld in ajorm not directly, 
accessible by automated gstems, for example video and sound recordings, and document images" 
In 1998, Sengupta and Zhao analysed the c-mail. messages between team members. 'Me 
results indicated that the team adopted a "hub-and-spoke" communicational structure, 
which created bottlenecks, thereby impairing the team's communicational effectiveness. 
ney promoted workflow software as a solution for this problem. 
9.7 Research Limitations: The main limitations for this study were: (1) the limited 
teleworker statistics. Statistics were sometimes not found and sometimes were not clear, 
neither in the UK nor therest of world. As Fulton (2002) confirmed for the difficulty of 
estimating the size of the population involved in working from home. This problem 
reflects a limitation of accessing the real teleworkers in some cases. (2) There is not 
enough literature concerning teleworking, particularly with using the information-driven 
approach for solving the teleworkers' problems, (3) From an academic perspective, 
getting permission from cases was very difficult, so the Telework Association (ICA) was 
selected because TCA has a weekly newsletter to its members. As a result the sample size, 
particularly the interview sample was small. This obviously has implications for the 
degree of generalisation that can be made. Furthermore the choice of the TCA 
membership may also limit the representativeness of the findings. However the 
researcher did feel that the make up of the TCA membership did at least represent a 
relatively broad range of organisations. 
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In fact, the study derives its importance from its field of study (teleworking). Nowadays, 
teleworking is becoming more important, both from a scholarly, as well as a professional 
point of view. This study derives its significance from the need to find a new style of 
working that will decrease the cost of production. It is therefore doubly significant: 
firstly, it has theoretical significance which derives from the field of the virtual 
organisation itself; secondly, its practical significance is related to the presentation of a 
proposed model for improving the integration of information flow in the virtual 
organisation. This dual significance is highlighted in the conclusions and 
recommendations in the next chapter. 
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Chapter Ten 
Conclusions and Recommendations 
10.1 Introduction: 
The findings from the survey questionnaire, the two phases of interviews, the analysis of 
related statistics of teleworking, and other feedback have been corroborated to give vital 
conclusions which will be addressed in this chapter. In addition, a few recommendations 
have been based on these conclusions and are also provided here. Moreover, both 
research contributions and a few proposed future directions are also provided at the end. 
10.2 Conclusions: According to the aims of this research, there are some conclusions 
regarding teleworkers' profiles, information flow, ICTs, information mapping and the 
proposed soludons. 
The first aim of this study concerned providing a broad overview of teleworking, 
particularly in the UK. Two sources of data were used to achieve this aim. An analysis of 
related teleworking statistics from 24 countries revealed (1) a lack of modem statistics, 
which is considered as a big limitation in adopting teleworking studies, (2) an overlapping 
in the definition of telcworking, (3) a lack of legislation concerning teleworking, (4) poor 
application of tcleworking in the rest of world, particularly in Africa and the Nfiddle East, 
and (5) a need to manage the different locations, different cultures, time zones and 
languages. All of these problems cause a lack of telcworking progress, particularly 
concerning the statistics of teleworking. In general, there are two sources of statistics: 
real statistics and estimated statistics. In fact, due to the analysis of documents in Chapter 
Five, it seems that the vast majority of teleworking statistics worldwide are estimates. So, 
the profile of teleworkers worldwide is still not clear and requires more study. The point 
here is, because the profile is not clear, the information needs are not clearly determined, 
and the information does not flow fireely. 
On the subject of teleworking in the UK, the results of this research revealed concerning 
the respondents that: (1) more than half of them (591/6) were male and the remainder 
were female, (2) two out of five were aged between 35 to 44 years, (3) 60% of 
respondents held at least a Bachelor's degree which meant that they were educated to a 
high level, the most common qualification being a Bachelor's degree, (4) more than half 
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of them were self-employed and just 46.7% were employed within an organisation, (5) 
most respondents (72.1%) were considered fi&-time employees and just one out of four 
was considered as a part-time employee, (6) a third of teleworkers had been working for 
less than three years, (7) the vast majority of respondents (93%) worked at home, 24% of 
the whole of the respondents worked at the client's site, and most worked in the early 
morning or in the late afternoon, and (9) 40% of respondents worked five days pet week, 
which means full-time employment. These results confirmed the meaning of flexibility 
because the respondents were approximately normally distributed according to their 
need, and they were distributed at different locations and different times. Hence, there is 
a real need for more support for teleworking practices, particularly from governments. 
Investigating statistics regarding teleworking will also help in conducting further studies, 
particularly in information needs. 
The second aim of this study relates to determining the tcleworkers' opinions on the 
information flow in their organisations. Results indicated that information flow in 
teleworking organisation is largely in an electronic form and it flows in the both 
directions, both vertically and horizontally. Print information is avoided because it needs 
a special kind of storage system with high costs. Operational, strategic and policy 
information is used respectively which means operational information is used more than 
others. Most respondents did not use workflow software which indicated a gap in 
knowledge and a missed opportunity to deliver enhanced services. Furthermore, the 
following conclusions were also found: 
1. Although the level of satisfaction concerning information flow is "satisfactory", it did 
not reach the target level (integrated information flow). Auditing results indicated that 
there was a lack of integration of inPormation flow. It can be said that there was a 
semi-integrated information flow in the teleworkers' offices. 
2. Concerning the differences between the various characteristics of teleworkers, it is 
clear to say that there is no significant difference in information flow between fiffl-time 
and part-time working. 'Mere is also no significant difference in information flow 
between different categories of experience and distance between the corporate office and 
working remotely. 
3. Half of the respondents do not have an optimal working environment. The reasons 
behind this were: lack of verbal communication, lack of timely information, financial 
obstacles, lack of ability to adopt to change, lack of receiving the right information, 
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stress, travel, lack of training, lack of time, resources, and unavailability of Internet access 
when working away. 
The above results revealed a real need for improvement of information flow by means 
of, for example: delivering training programmes, understanding information needs, 
developing information policy and using workflow software. 
The third aim deals with investigating the impact of ICT on the integration of 
information flow in the virtual organisations. Although the level of satisfaction 
concerning ICTs is "satisfactory", ICTs do not have strong relationships with the 
information flow, which means a lack of integration of information flow. Spreadsheets, 
call waiting, ADSL, chat software and voice mail have a modes relationship with the 
information flow. Word processing, multimedia systems, presentation software, scanner, 
audio conferencing, electronic mail, answer machine, telephone-land line, file systems, 
databases, interactive diaties/schedulers and emailing lists have a low relationship with 
the information flow. On the other hand, photocopiers, statistic packages, 
videoconferencing, project management tools, facsimile, mobile telephones, computer 
modems, multiple phone lines, ISDN, expense management tools, credit card verification 
and workflow software have no significant relationships with information flow. 
Specifically, the results showed that the PSTN phone was used more than the mobile 
phone and the satisfaction of its use was more than with mobile use. There was a low 
relationship between PSTN phone and information flow but there was no relationship 
between mobile use and the information flow. The above results were expected and 
acceptable because the vast majority of respondents are home workers. In addition, 
ADSL was used more than ISDN and the satisfaction of its use was more than with the 
use of ISDN. Furthermore, there is a modest relationship between ADSL and 
information flow but there is no significant relationship between ISDN and information 
flow. 
These results reflect the need to upgrade the speed of Internet connection and also to 
use special software systems to support teleworking (such as sharing systems, workflow 
software and online information systems). 
To respond to the fourth aim, which covers mapping the flow of information in 
virtual organisations, different sorts of visualisation techniques were used. In fact, 
information mapping displays the flow from sources to the recipients by using 
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visualisation techniques: (1) Mapping of inflows and outflows information revealed the 
use of different sources and resources of information, lack of information sharing, and 
lack of determining the real information needs. It is understandable that electronic 
information is more important than print, audio and verbal information. There is a need 
for more access to information resource. (2) Mapping by using use case modelling 
revealed that most relationships were one-way relationships. This leads to the need for 
more interaction or sharing (more two-way relationships). (3) Mapping the flow sequence 
by using the Flow Chart showed a clear flow sequence in most cases. (4) Maps of 
information flow indicated using a back-up system for storing electronic information and 
box files for storing the printed information. Audio and verbal information are not 
stored in any way. The vast majority confirmed that their professional information was 
separated from their personal information. 
To sum up, mapping information flow revealed three main problems: a lack of 
information access (need for more open access to the information resources, particularly 
when teleworkers were away); lack of information sharing (implementing this system is 
concerned with cutting the possibility of teleworkers' isolation; letting teleworkers share 
more with their colleagues, customers and managers, and also increasing the number of 
two-way relationships; and a lack of understanding of the information needs (which 
reflects the need of an information policy for teleworkers and also the need for an 
information officer consultancy). 
From the above conclusions, the main problems which were revealed are: lack of 
integration of information flow, lack of relationships between a few ICTs and 
information flow, lack of information sharing, lack of understanding of information 
needs, and a lack of information access. A few proposed solutions can be provided. 'Mey 
are divided into two categories: 
(1) Soft Solutions, Eke training, understanding information needs, and developing an 
information policy. Concerning the training of teleworkers, the main issues are costs and 
dme. Most respondents agree with and are happy to embark upon e-training and a few 
teleworkers are not happy with using e-training because they think it causes more 
isolation. Roughly half of them do not have an annual plan for their training. The 
training needs of self-employed teleworkers are actually determined and covered by the 
teleworkcrs themselves. In contrast, the training needs of employed teleworkers are 
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actually determined by the manager. The main subjects of training are: management, 
marketing, technical skills and teleworking. 
(2) Hard Solutions: results indicated that all respondents were comfortable with the 
technological change at their offices. For the most part they were enthusiastic about the 
increasing automation of tasks. They display good management skills in separating their 
personal information from professional information. To sum up, implementing new 
technology does not mean ignoring the role of ICTs but emphasises again the 
implementation of ICTs. To get an integrated information flow, this research would like 
to suggest the following hard solutions: using online information, using workflow 
software, upgrading the speed of Internet connection, using an information sharing 
system, and having more open information access. 
10.3 Recommendations: Due to the above conclusions, the following 
recommendations have been developed for individual teleworkers, the Telework 
Association (TCA), employers of teleworkers, academics, software companies, training 
companies, ISPs, and governments (particularly the UK government). 
Give more attention to the statistics of teleworking in the UK and in the rest of the 
world so that their value-added component can be judged. 
0 Improve the integration of information flow from a sen-ii-integrated flow towards a 
fiffly integrated information flow. This improvement can be achieved through soft 
and hard solutions. Soft solutions can be achieved through training, understanding 
information needs and developing information policy. Hard solutions can be 
achieved through using online information, using workflow software, upgrading the 
speed of Internet connection, using information sharing systems, and offering more 
open access to information. 
9 Give more attention to investigating the infrastructure requirements of ICTs to 
achieve efficient teleworking practices. 
* Give more priority to using electronic information. 
0 Investigate furdier the systems of information storage in teleworkers' offices. 
Use the Internet as a working platform as a means to cutting costs, while at the same 
time adding value by enhancing information flow. 
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e Transfer the knowledge of the teleworking approach to different cultures and 
societies. 
10.4 Research Contributions: Ile major contributions of this research can be 
summarised as follows: 
This research study has provided a detailed review of the literature related to 
teleworking (or telecommuting) in the UK and in the rest of world. 
This research study has also provided a detailed analysis of teleworker statistics (or 
telecommuting) in the UK and in the rest of world. 
* One of the major strengths of this study derives from its research methodology. It 
has applied methods for Information Audit and Mapping of Information Flows to 
discover and display the information flows in virtual organisations which has added 
vital value to the overall research. 
4, According to Henczel's (2001b) view, using her Information Audit Model to 
investigate information flows is the first step in developing a strategy for the 
application of Knowledge Management (Y3A) practice to teleworking. 
TMs research suggests some proposed soft and hard solutions for improving the flow 
of information in virtual organisations. 
To the best of the researcher's knowledge, this is the first study of its kind that uses 
an information-driven approach and that maps information flows in virtual 
organisations. 
10.5 Future Research: Figure (10-1) illustrates the revealed problems, proposed 
solutions and the future research. It covers the research outputs and links to Figure (1.2) 
which covers the research workflow. Both figures (1.2 and 10.1) obviously highlight 
using the information-driven approach for solving some of the teleworkers' problems; 
this approach is a new field and practice. Hence, there is a need to follow-up this study: 
1. To conduct the second generation of information audit in teleworking practice. 
2. To study the application knowledge management OCNý practices in teleworking. 
3. To develop information policies to enhance teleworking practices. 
4. To study the information needs of teleworkers. 
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To evaluate the impact of software applications, such as workflow software. 
6. To implement information sharing systems. 
7. To study the impact of training courses, particularly training on info=ation retrieval 
and use. 
']Me conclusions and recommendations from this and other teleworking studies should 
be no longer ignored. It is time to make plans for carrying out improvements to 
iýnformation flow in virtual organisations. 
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Appendix (1) Guidelines for conducting Information Audit (IA) Model 
U. S. Department of Commerce (2002) stated the foliowing guidelines for conducting 
the IA model. 
1. Elements of the examination and assessment should be done at the same time. 
2. Each item of information of the Information Inventory should be compared 
against the information audit checklist. 
3. Developed during the planning step. 
4. Record an assessment against each checklist item. 
5. Information Audit primarily as a review and assessment of information. 
6. Information Inventory is addressed as a separate Inventory Guideline. 
7. Information Audit is the assessment of the information held by an agency and of 
its information management activities. 
8. Information Audit is frequently described in terms of an 'inventory' or 'stocktakcl 
of the information coUected and maintained by an agency. 
9. In practice, an agency would only perform this inventory process once. After it has 
been performed for the first time, subsequent efforts would only be an update of 
the original inventory. Nevertheless, the size of this inventory task seems to have 
don-dnated thinking on Information Audit. 
10. The primary input for the Information Audit is the Information Inventory. 
11. The Information Inventory may contain reference to data dictionaries, data 
directories and a thesaurus. 
12. Information Inventory (Inventory Guideline) may be composed of the Conccptual 
inventory (mission, vision, function of the organisation [what should bc? ], Physical 
inventory (the current information inventory [what is? ], and the Knowlcdgc 
inventOrY. 
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Appendix (2) Statistical Packages 
Package Description UNIX 
Ms Macintosh Windows 
BMDP general purpose statistics package 
EQS structural equation modelling and path AAA analysis 
GAUSS mathematical and statistical programming 
IMSL statistical and mathematical subroutine Ai libraries 
LIMDEP 
LINfited DEPendent variables 
econometric regression models 
LISREL Llnear Structural RELationships, with 
and Prelis PRE-LISrel processor 
Nfinitab general purpose statistics package A 
RATS Regression Analysis of Time Series data 
Statistical Analysis System 
SAS comprehensive statistics and data 
manipulation 
SAS/JMP 
(SAS/ statistical visualization software 
INSIGfIT*) 
SCA 
Scientific Computing Associates -- time J series and general purpose statistics 
Speakeasy 
basic programming package for statistics 
and mathematics 
statistical and exploratory data analysis S-Plus 
programming 
SPSS 
Statistical Package for the Social Sciences 
jJ general purpose 
Stata Stata -- general purpose J 
TSP Time Series Processor 
Source: ISDweb, 2003 
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Appendix (3) Issue from France, Germany and Netherlands 
France (Some changes in France's legislation regarding ework): Several decrees have 
adapted French legislation to the development of information technologies: (1) the law of 13 
March 2000, concerning proof and the electronic signature right. This law recognizes the 
signed electronic act as the same value of proof as an act signed on a paper, (2) by opening 
the local network of France Telecom to competition, the decree of 12 September 2000 
facilitates the distribution of Internet broadband (ADSL technology), that opens many new 
service perspectives, particularly multimedias, (3) the law of 15 November 2001, concerning 
daily security, gives judges a way of controlling criminal use of IST, and (4) the project of law 
on information society, presented in June 2001, aims to guarantee the liberty of on-line 
communication, to clarify the legal bounds of electronic commerce and to promote 
confidence in network use. It also aims to democratize Internet use by improving the digital 
information access and by furthering the territorial dissemination of network systems 
Gohnston & Nolan, 2002, p 87). 
Germany (rrend towards mobile eWorldng): It also appears from anecdotal evidence 
that the trend towards mobile eworking is gaining speed in Germany with an increasing 
number of people working at various work locations. Very often tlýiis is the result of 
organisations closing down their branch offices in the regions to save on cost. As an 
alternative, they implement home offices for their staff members who used to work in the 
branch offices and equip, them with portable ICTs to enable them to work directly at the 
customers premises while being mobile Golinston & Nolan, 2002, p 104). 
The ICT-related framework conditions for eworking in Germany are positive and have 
received further improvements. For the first time there are more mobile phones in use in 
Germany than fixed-net access points. The toll-out of ADSL is making good progress and 
the number of subscribers has reached more than 2 million with 2.2 Million ADSL users 
already being Telekom customers. However, the ADSL service is still restricted to specific 
urban areas only. Customers in peripheral regions will have to wait for some time to be able 
to make use of this service Gohnston & Nolan, 2002, p 105). 
Netherlands (Telewerk prize: Solvision BV): Solvision is a consultancy Organisation and 
part of The Vision Web, a network company without a hierarchical structure. It was fo ded un 
in 1996. 'Me employees are organised in teams according to projects and they define their 
own labour conditions. Only 18 employees, out of 500 employees have a fixed workplace. In 
Delft Dordrecht, Groningen en Veldhoven grand-caf6's are used as meeting places for 
employees and customers. The Intranet is the core of the business and supports the work 
environment and the maintenance of personal contacts. Solvision is leading with this new 
business model and has had much press coverage. They won the teleworkprice 2001 because 
of the creativity and the good business example, as well as good presscoverage. Also the fact 
that Solvison has mainly eworkers was crucial in the decision Gohnston & Nolan, 2002, p 
143). eWork aspect prize : Annie Connect: Annie Connect is a call center supporting 
companies with telephone services. It is special in that an call centre employees work from 
home and that 80% of the employees are reintegrated (they were unsuited to labour due to 
illness). A lot of attention is paid to personal contacts and training. Annie Connect 
developed the technical infrastructure needed for ework. The employees and the customers 
have direct access to all relevant information. Annie Connect gave an important impulse to 
the reintegration of people not fit for labour by giving them ework opportunities Gohnston 
& Nolan, 2002, p 143). 
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Appendix (4) Cases from the UK 
BT (2003c) provided the following BT customers bencfits; improved customer service 
because of increased availability of better motivated account and technical supplier staff, and 
faster responses to queries and complaints - both individually and by teams put together 
quickly by audio conference. Moreover, BT is also benefiting from: 
1. Savings on property costs of C180 million a year (a 50 per cent reduction versus pre 
Workstyle 2000). 
2. Capital injection: having reduced the property portfolio, BT has sold it to a specialised 
company and now leases it back. C2.38 billion of capital is released into the business 
3. Staff retention: BT has one of the highest levels of women returning after maternity 
leave or longer child-rearing periods (96 per cent) 
4. Staff recruitment: a survey of recent graduates shows they put work - life balance at 
number one in the priority list ahead of career development and salary 
Productivity increases of up to 20 per ccnt. Home workers have shown an increase of 
between 15 and 31 per cent 
Work - life balance for staff, able to better balance work with domestic and personal 
con=ttnents. 
John Laing Property (JLP): JLP's customers benefit from: (1) JLP's enhanced knowledge 
of the benefits of office innovation, drawn from its own experience, (2) A more responsive 
and flexible staff. Furthermore, JLP is also benefiting from: (1) New market opportunities of 
corporates seeking offices based on technical innovation, (2) Image improvement by moving 
to the centre of London's corporate real estate community with limited impact on overall 
costs, (3) Improved staff productivity through increased flexibility, (4) Cost savings from 
efficiently deployed office space, (5) No capital expenditure costs for wiring and 
infrastructure, and (6) Hot desk capability for JLP colleagues (BT, 2003a). 
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Appendix (5) 
hýorough LUonuivgersity 
questionnaire comprises five parts which when combined will provide a pi icture of teleworker user 
, iles, the technologies used and their perceived effectiveness and efficacy. To complete the 
tstionnaire should not take more than 10 minutes. Your confidentiality will be assured at all times. 
jase respond to the questions as best you can for which your cooperation is greatly appreciated. 
you 
Alhalalat, Loughborough Universiry 
tion is requested to complete a user profile and to indicate the advantages and disadvantages of 
rking. Here, a broad definition of teleworking is adopted to mean any work undertaken outside 
of your employer. 
you: 
employed? 
yed within an organisation? 
you in: 
tirne employment? 
tir-ne employment? 
re do you usually work when you are away from the office? 
check all that apply 
ments and Settings\lssa5\Desktop\index. htm 19/08/2005 
ýPendix 
, at home 
rat hotel 
on a train 
! 'at telecentre 
at chent site 
I ýOther, 
please specify 
How long have you been employed as a teleworker? 
'Less than one year 
i 1- 3 years 
'4 -6 years 
17- 9 years 
110 
years or over d 
I How often do you work away from the physical company office? 
1, 
ase check the most appropriate amount of time. 
Dne day per week 
two days per week 
rhree days per week 
Pour days per week 
PiVe days per week 
')ther, please specify 
Page 2 of 9 
are seeking information related to the effectiveness of teleworking in terms of receiVing and 
ing documents/data etc. To provide some context, we also wish to obtain further information and 
type of employment that you are in. 
and Settings\lssa5\Desktop\index. htm 19/08/2005 
hendix Page 3 of 9 
It The table below indicates questions related to the use of resources when teleworking, 
ýase indicate the option that most closely matches your opinion: 
Strongly Strongly No 
tion Agree Disagree 
Agree Disagree Opinion 
mation received is time1v 
mation is sent on time 
IF 
LT 
, nation is received through appropriate IF- 
tion is sent via an appropriate 11 0 
11 11 11 11 
formation used satisfies the company's 
jectives 
ýl ýl 
. orrnation received is from a trusted 
irce 
. ormation sent is to a trusted recipient 
Ir 
0 
The table below indicates questions related to the type of information used when 
, -ývvorking. 
'ase indicate the option that most closely matches your opinion: 
IFItrongly Strongly No 
ke.. 
qtion 
FALyreel 
DisaLyree 
ýý I Strongly Strongly No 
iestion Agree Disagree 
Agree Disagree Opinion 
leworking provides the organisation with 
itegic information 
_ 
leworking provides the organisation with 
4cy information 
leworking provides the organisation with 
erational information 
I 
I 14ow does information from the teleworker flow through the organisation? 
-ase indicate the most appropriate choice. 
_,, 
C-\Documents, and Settings\lssa5\Desktop\index. htm 19/08/2005 
Page 4 of 9 
"Tertical flow (from superior to subordinate or from subordinate to superior) 
HoriZontal flow (between people at the same hierarchical level) 
Both of them (Vertical and Horizontal) 
4 
ýq Three: Information & Communication Technology Tools 
wish to investigate your perceptions about, and the value of, various hardware and software tools 
kt 
are associated with teleworking. If you find some questions in 3.2 and 3.3 that do not relate to your 
, ployment, please select the "not used" option. 
How satisfied are you with the following hardware tools? 
tase indicate the option that best indicates vour level of satisfaction 
! stion 
Very Satisfied Dissatisfied ery No Not Satisfiedj isfied Opinion 
iL IL 
iEo: cEonEfer: e: n: c: 1i1=ng: 
=I 
0 
, puter Mode: m= 0 
rr 
Ler Moden IL 
; Jrnjut; I IF ir- 
i 
ýIcýT 
e 
=Ie 
p Ihi o 
=rn 
e 
Li 
1 Lines' tiple PhoneLl C=', 
i 
0 
tocopler 
iýner 
pho=ne-land Li=nel 0 
]1 11 7 
ýoconferencing 
ýrs (Please specify) 
I How satisfied are you with following software tools? 
I 
i. ase 
indicate the option that best indicates your level of satisfaction 
Very Very No 
J[N-ot] 
: \Documents and Settings\lssa5\Desktop\index. htm 19/08/2005 
)endix Page 5 of 9 
! uestion Satisfied Satis Dissatisfi Dissatisfiedý Used 
1swer Machine 
ýd Waiting 
-iat software (eg. NISN 
ssenger) 
ifica 'on 
, 
edit Card Ver' u 
atabases 
Curonic 
INIall 7 
ectronic Mailing h 
n 
: 
ag: 
eTentýool]s 
T, 
ýer 
se M(an 
ýýiseN 
IF 
ý 
=Sy 
s ten i: ý 
=s=] 
.e Systems 
tractive Dianes/ 
-heduler 
dtirnedia Systems 
tsentat'On Software 
_ýject 
MNýIanagýement ýTool(sj 
teadsheets t, 
i 
=t 
6stics Pack7ag: e: s77::: 
7jj 
ics Pack 
, ice Mail jce TMail 
, )rd 
=Proces,, 
s,, 
=ilng 71 -7--7 
; fl7o:: w software sys=tems 
, 
ýrkflo__ software systems IF- I[---] 
trs (please specify) 
This question deals with adoption of new technology: 
V 
), neral, new technologies ,, e 
reduce operating costs of the office? 
increase flexibiliryý 
jr nprove 
the quality of a product or 
ices? 
Strongly 
Agree 
Agree Disagree 
Strongly 
disagree 
No 
opinion_ 
E- 
E 
ý provide better control and integration by - Os of better information and better error 
! Ction processes? 
i 
, 
ADocuments and Settings\lssa5\Desktop\index. htm 19/08/4 
$endix Page 6 of 9 
ýart Four. Background 
C Four focuses on some professional characteristics of teleworkers, it deals With your experience and 
hining needs. 
It Name of employer (if appropriate and Optional) 
iyou are self-employed, please go to Q 4.5 
ý How long have you worked for your current employer? 
'less than 1 year 
II 
year to 3 years 
4 years to 6 years 
17 years to 9 years 
'10 years or over 
ý 
In which department do you work? 
What is your present position/job title? 
Has your organisation supported you with any training programme to develop your skills 
teleworking? 
Yes 
ýo 
Yes, indicate type of training Face to face training ýWed 
Web-training 
Some programmes are face to face, others are 
optional 
And, this training is Compulsory 
Optlonal 
Some programmes are compulsory, others are optional 
I conclude the questionnaire by asking for further details about yourself. 
-, 
IC: \Docu I ments and Settings\lssa5\Desktop\index. htm 19/08/2005 
'Pendix 
I What is your gender? 
'Male 
C. 
Female 
2 What is your age? 
Under 25 years 
1 
15- 34 years 
35 - 44 years 
45 - 54 years 
55- 64 years 
65 years or over 
ý Where do you live? 
'UK 
ýbroad 
What level of education have you completed? 
: ase indicate the highest level achieved: 
ýCSE 
k-Leve-I 
wQ 
4ND/C 
. iachelor's degree 
, faster's degree 
Page 7 of 9 
J`hD 
How far away from the corporate offices are you when you work remotely (usually)? 
inder 5 Miles 
20 Miles 
, 1- 50 Miles 
: \Documents and Settings\lssa5\Desktop\index. htm 19/08/2005 j, 
51- 100 "Miles 
Over 100'Miles 
6 
16 What time of day or night do you usually work when you work away from the 
hmpany? 
6se tick aU that appIN 
iNlorning (8am- 12 noon) 
'Afternoon (12 noon - 6pm) 
lEvening (6pm- lOpm) 
k 
INight-time (10pm- 8am) 
tase, tick all that apply below, add your email if appropriate: 
I I would like to take part in the interviews 
I would like to receive a copy of the collated results of this survey 
would like to take part in the draw prize of ý100 in vouchers 
I contact e-mail is 
other comments: 
Page 8 of 9 
will onlv use the data collected for the purpose of evaluating effective workflow in vour virtual 
ýe. We will not make your data available to third parities. 
I 
nk you for your help! 
CADocurnents and Settings\lssa5\Desktop\index. htm 19/08/2005 . OIL -- 
ix 
, )r more information, please do not hesitate to contact: 
ýeh 1. Alhalalat 
4 
kqail: sa-he@yahoo. com 
kone: +44 7788 948215 
+44 1509 223053 
tanks 
ag= for your help. 
ýýb =mi t or 
IJ 
the form 
'AIC 
ADocuments and Settings\lssa5\Desktop\index. htm 
Page 9 of 9 
19/08/2005 - 
Appendix (6) An evaluation form of the designed questionnaire 
Completing these few questions would be greatly appreciated in order to optirnise the design 
of the enclosed questionnaire. Your support will help this study significantly. 
1. How long did it take you to complete the questionnaire? 
Are the instructions clear? 
3. Were any of the questions unclear? If so, will you say which and why? 
4. Did you object to answering any of the questions? 
5. In your opinýion, has any major topic been onUtted? 
6. Was the layout of the questionnaire clear/ attractive ? 
7. Were the colours of the questionnaire clear/attractive? 
1 
8. Any other comments? 
Ilianks again for your help. 
Submft 
I 
re 
or 
leset 
I 
the form 
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Appendix (7) First Phase of Interview - Protocol 
1L iýhýorough ; 
UOnUiVCrSIty 
This interview alms to support the designed questionnaire, which you got part of it. 
However, it comprises three parts for further issues in information flow, trairuing, and 
technolo 'cal change. To validate the teleworker's profile, could vou start with the first 91 
question, which covers various kinds of teleworking. 
Interview Number: 
Name (optional) 
Position: 
Time: 
Location: 
Contact details (optional): 
What kind of teleworker are you (Please, select from the list)ý 
Kind of Teleworkers Kind of Teleworkers 
f 
-loine-based Self-employed tclcworker. 
Employed Client site 
Full-time part-time 
Mobile I -, ntrepreneunal 
Concentrative Offshore 
Sate te te worker. I lotel (some dmcs). 
Infon-nal. 
299 
Part One: Further Issues of Information Flow 
Is your professional information mixed with your personal information during 
teleworking activities? 
2. What are kinds of information that are used in your office (Verbal, print, electronic, 
etc. )? 
3. Do you think you work optimally? If not, could you tell me what are the main barriers 
that prevent optimal working? 
4. Is there any special software for managing your process (workflow)? 
5. How do you report your time sheets (if your company uses them)? 
Part Two: Further Issues of Training 
1. Do you have an annual plan for your training? 
2. What are the main subjects covered by your training (management, teleworldng, etc. )? 
3. Who determines your needs for training? 
4. Who sponsors your training costs (if any one)? 
5. What are the issues associated with training? 
Part Thtee: Further Issues of Technological Change 
1. Mich kind of connection do you prefer: wired communication or wireless 
communication? (if you have experienced both)? 
2. Do you think that the automation of tasks has increased over the last five years? 
3. Are you happy teleworldng, or would you like to change? 
4. Are you comfortable with the technological change? 
5. Do you prefer to adopt a new technology in your office or at home? 
Thanks indeed forgettingpart in this inteMew 
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Appendix (8) Second Phase of Interview - Protocol 
' rough LUOnUi'vZs'iOty 
Dear Sir/Madam: You have an opportunity to take part in the third phase of our research 
-study, it is serni-structured interview, which is concerned with investigation of information 
flows in virtual organisations. The study is being performed by researchers from 
Loughborough University. It is acknowledged that not all activities of teleworking take place 
in the home, so some interest is devoted to finding out where work 'outside the Office' 
actually takes place. At the end of this interview, you will be invited to add your knowledge 
and experience in charting a simple "Hand-drawn sketch" for infort-nation flow concerning 
your job. The total time of this interview is expected to be rouglily 30 min. The first two 
phases look for checking the information integration in the virtual orgaruisation, the concept 
of "getting right information from/to the right source (recipient) through the right channel 
and at the right time" reveals that there is a lack in information flow integration, and a weak 
relationship between Information and Communication Technologies (ICTs) and the 
integration of information flow. So, the Information Audit Model will be used to map an 
information flow to find out the inefficiencies points in the flow of information. In fact, 
Information Audit is used as a management technique for identifying the way in which 
employees use information in order to perform their tasks (Alexopoulos and Theodoulidis, 
2003). Data that you provide will enable the mapping of information flow(*) and to 
investigate your information use while you arc working outside the traditional (physical) 
office. A proposed model of your information flow will be mapped and you will receive a 
copy of it when it is ready. Your responses to all of the questions will remain anonymous, 
and confidentiality will be respected at all times. 
Section One (Interviewer Background/ Profile): let us answer the following short 
questions: 
- What is your position/job title? 
- Are you employed or self-employed (or both) 
- Do you work from home? 
- How long have you been working in your current job? 
- Do you work ftffl-time or part-time? 
What is the name of your companyý (optional) 
What is the name of your business un1t? (optional) 
Who are your main customers? 
(Anformation map covers the three formats of information (electronic, print and verbal format) and internal 
and external information. 
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I. 
Please rate the importance of the following characteristics when choosing/using 
infon-nation resources. 
7 
Criteria 2 Unimport- 
ant 
4 
Important 
Acccsslblhty/a-, -ailability/conveluence 
Accuracy 
Adequacy/ relevance 
Comprehensiveness 
Cost 
Currency 
Delivery method 
Technical accuracy 
Timeliness 
Other (please specify) 
How does your company (you) determine your needs for information? Do you 
participate? 
- Are there any reports received routinely from your company (if you are employed 
teleworker)? 
What reports or other types of information does your business unit or section make 
avall-ible to otlicr cctioiis of the on-iiiisqtioti, oi- to entities outside the omanisitionýý 
3033 
* e. g. of resources: advertising report-daily or weekly, marketing plan, advertiser database, 
activity report. ney can be delivered daily, weekly, annualIv, quarterly or online. 
- Where do you get the information you need (Please answer as best as you can)? 
L 
Corporatc informa6on ccntre stat .t orporatc 11 
L 
Amount of Information 
None a bit 
Public library 
Company website 
Company intranet 
Website outside the company 
Commercial information service 
CID ROMs 
Information Broker 
College/University Lbrary 
Other (please specify) 
Section Three (Technological and Human Relations and Evaluation): 
- Is any of your information duplicated c1sewhere? 
\Y, 'hat happens to used information resources after they have bcen accessc& W'Iicrc d() 
they go? 
Do you belong to a work team? 
With whom do you commu icate most oftcnin the companyý IU I 
To your knowledge, are infort-nation needs covered in any plans, e. g. your contract or 
brochures about teleworking in your companyý 
Do any tcleworker training programmes men6on information needs speclficallyý 
Is 'teleworker' (or any other synonym) mentioned in the information ccntrc's stratcgic 
plan or other planning documents? 
How satisfied are you With the information you arc able to retrieve - or your job? 
What is the biggest barrier to getting information that you need for your lot) v. -hen 
telcworkingý 
What is the biggest help to you in finding information you need for %-our lot) wilcil 
tcleworking? 
304 
- Could you teR me any opportunides for improving the flow of inform2don in your 
organisation? 
Section Four (Charting the Information Map): Let us try to rrup 2 simple lund-skctchcd 
figure that describes information flow in your office, based on your current job. 
Do you have any stories about providing services to tclcworkcrs flut you h2ve not 
mentioned? 
Is there anything else you would like to add? 
Tanks for your participation 
Guide of the importance of the current information resources: 
1- not presently used or no perceived benefits to the t2sk 
2- provides indirect or minor support to the task 
3- contributes directly to the task but is not essential 
4- contributes directly to the task and provides some bcncfits 
5- provides significant benefits or adds to the task 
6- critical to the task 
* Importance of resources (current and ideal) is rcflcctcd by using colours, lx)lj. irAc, cic. 
Guide of the importance of the ideal information tesourccs: 
1- not task-specific but of general benefit to business unit 
2- provides indirect support to the task 
3- contributes directly to the task but is not csscndil 
4- contributes dirccdy to the t2sk 2nd is csscndA for some n6%idcs 
5- providcs significant bcncfits or 2ddcd %raluc to dic t; 2sk 
6- aitical to the task 
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Appendix (9) The cover letter in the second phase 
Loýghýorough 
University 
Dear Sir/Madam: 
You have an opportunity to take part in the third and final phase of our research study. We 
wish to conduct a semi-structured interview, which will explore information flows in -virtual 
organisations. It is acknowledged that not all activities of telework-ing take place in the home, 
so some interest is devoted to finding out where work 'outside the Office' actually takes 
place. At the end of this interview and given time, you will be invited to add your knowledge 
and experience in charting a simple 'hand-drawn sketch' of information flows concerning 
your own employment. The total time of tl-iis interview is expected to be roughly 30 minutes 
and will take place at a location suitable to you. 
Data that you proVide will help build an information map", and will im-cstigatc your Lisc of 
information while telework-ing. A benefit of ci 1. nn this stuýy is a personal cop. y. , your 
parli pa io iyo your 
individual information map wben it becomes available. 
Your responses to all of the questions will remain anonymous, and confidentialitv w1ill be 
respected at all times. To take advantage of being a respondent, plcasc reply to this Cmad 
notifying us of your postal address, contact number and an indication of %, our free time 
when you are available for interview. 
Best Regards, 
Saleh Alhalalat 
Professor Ron Summers 
Research School of Informatics 
Holy-well. Park 
Loughborough University 
Loughborough 
Leicestersl-iire 
LE11 3TU 
Phone: 07788 948215 
e-mail: S. Alhalalata,. 
'*) Information map covers information in all format, including em", databasc, plans, paper filcs, wcb%vc%. 
intranet communications, etc. 
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Appendix (10) Normality Tests 
Ske ess Kurtosis, 
Statistic Std. Error Statistic Std. Error 
Information sent is to a trusted 
. 
213 -. 661 . 
423 
recipient 
Information is sent on time -. 618 . 
209 1.622 
. 
414 
Informa 
. 
tion is sent via an 
-. 507 . 
212 2.283 422 
-! 
Eaý channels . 
Information received is from a 
-. 712 . 
217 
. 
841 
. 
431 
trusted source 
Information received is timely -. 497 . 
211 
. 
097 
. 
419 
Information is received through 
-. 502 . 
211 2.237 
. 
419 
ro2riate channels 
Information used satisfies the 
-. 098 . 
217 2.110 
. 
431 
company's objectives 
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Appendix (11) Reliability Test of Information flow Items (7 items) 
Reliability Statistics 
Cronbach's 
Alpha Based 
on 
Cronbach's Standardized 
Alpha Items N of Items 
. 902 
73 71 
Item-Total Statistics 
Scale Mean if 
Item Deleted 
Scale 
Variance if 
Item 
Deleted 
Corrected 
Item-Total 
Correlation 
Squared 
Multiple 
Correlation 
Cronbach's 
Alpha if Item 
Deleted 
Communications 
received are timely 19.6396 7.724 . 660 . 669 . 894 
Communications are 
sent on time 19.6396 7.669 . 747 . 734 . 883 
Information is received 
through appropriate 
channels 19.7477 7.663 . 721 . 589 . 886 
Information is sent via 
an appropriate 19.7297 7.617 . 800 . 744 . 878 channels 
Information used 
satisfies the company's 
objectives 19.7117 8.352 . 653 . 561 . 894 
Information received is 
from a trusted source 19.6486 7.885 . 653 . 726 . 894 
Information sent is to a 
trusted recipient 19.6126 7.676 . 757 . 723 . 882 
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Appendix (12) The respondent's profile 
Gender Male 82 59 140 
Female 58 41 
Under 25 years 4 3 
25- 34 years 21 15 
Age 35 - 44 years 54 39 138 
45 - 54 years 36 26 
55- 64 years 18 13 
65 years or over 5 4 
GCSE 17 12 
A-Level 11 8 
Education level NVQ + HND/C 21 15 138 
Bachelor's degree 57 41 
ýaster's degree 26 19 
PhD __- 6 4 
Less than one year 39 28 
Experience as a 1- 3 years 41 
30 
teleworker 
4-6 years ?? 16 137 
7- 9 years 7 5 
10 years or over 28 20 
Athome 134 93 
At client site 35 24 
Working Area In hotel 16 11 
On a train 16 11 
In telecentre 6 4 
One day per week 12 9 
Two days per week 28 20 
Working Days 7hree days per week 27 20 
Four days per week 13 1 134 
Five days per week 54 40 
Under 5 Miles 35 26 
Distance of 
5- 20Miles 29 22 
Working 21- 50 Miles 33 25 
133 
1- 100 Miles 19 14 
Over 100 Miles 17 13 
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Appenclix (IJ) ý)atislaction level ot JLU JL s use 
Word Processing 
N 
133 
Very 
Satisfied 
% 
45.86 
Satisfied 
% 
53.38 
Dis- 
satisfied 
% 
0 
Very 
Dissatisfied 
% 
0 
Spreadsheets 123 38.21 61.79 0 0 
Audio conferencing 68 30.88 64.71 4.41 0 
Presentation Software 88 27.27 69.32 3.41 0 
Photocopier 78 26.92 67.95 3.85 1.28 
Statistics Packages 47 27.66 61.70 6.38 4.26 
Nfultimedia Systems 25.35 60.56 12.68 1.41 
Scanner 94 22.34 11 L_67.02 7.45 3.19 
Project INIanagement Tools 64 25 54.68 20.31 0 
Videoconferencing 
ADS LJ ADS 'I 
25 
64 
12 
68.8 
68 
L 31.2 
12 
0 
8 
0 
Electronic Mail 136 50 48.5 1.5 0 
Tele I T Telephone-land Line 128 38.3 58.6 3.1 0 
Nfultj 
Chat s 
Nfeb 
p 
Ct 
V o1ce 
Answ( 11 "W 
INýfultiple Phone Lnes 
0c 
"e 
Answer Machine 
oice Nlail 
Chat software (eg. MSN 
69 
101 
101 
49 
37.7 
36.7 
37.6 
42.9 
59 ,4 
57.4 57 ,4 
56.4 56.4 
42.9 
-). g 
5.9 
4 
12.2 
0 
0 
1) 
2 
C C all laiting an \, X 56 30.4 60.7 8.9 0 
Njobile 0 mobile Telephone 
FFacsimilc I 
111 
84_]f 
34.2 
27.4 
56.8 
66.7 
6.3 
5.9 
2.7 
0 
ISDN 58 39.7 
ce Management SisTems jOMSs) 
1, ]cctronic lii, IL8 jýý 40.45 
58.6 
53.8 
51.68 
3.4 
12 1 
W 
5.62 ) 
5.2 
2.6 6 
2.225 
interactive Diaries/ Scheduler 80 62.5 7375 5 S 1.25 7atabases 107 24.3 71.03 3.74 4 0.93 
File Systems 109 21.10 73.39 
f 
3.67 )7 
d 
1.83 
Credit Card Verification 45 20 73.33 6.67 '7 1 
NXorkflow Software Systems 16 31.25 56.25 6.2' 5 6.2 5 
Expense Management Tools 16.99 66.038 1.88 
l 
*, Scale is 1 for Strongly Disagree and 4 for Strongly Agree 
E 
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Appendix (14) A guide of information mapping 
Svmbol Me g 
_ 
ElectrolUc information 7 o_ 
P 
[Print 
infort-nation 
A Audio information 
V Verbal information 
F2F Face to Face information 
Actor 
Use Case 
10 One-way flow or One-way relationship 
0 Two-way relationsl-iip 
Alternate process 
Process 
<> Decision 
<= Preparation 
Z==7 Data 
Direct Access Storage 
Multi-Docum nt 
Delay 
Colour Guide: Each colour in Inflows Information figures indicatcs to the importance of 
information resource. The guide below displays the i-neaning of (-, ich colmir. 
Importance Colour Meaning 
not prcscntjý, LI, -, Is (),. I, () I)( (. (I to HIC. task 
2 Provides indirect or n-nnor support to the task 
3 
- 
contributes directly to the task but is not essential 
4 contributes directly to the task and provides some 
5 Providcs sioficant bcncfits or adds to the task 
. OEM 6 critical to the task 
